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HE HEAD STA 


a | 


Larger face lets your blows strike 
true; shorter neck gives better bal- 
ance; knife-like claws pull any 
nail. It has power, accuracy and 
balance—and the screw-wedge 
which retightens the handle when 
it loosens. 

Model HF 81 1 ID... ..ceeeeees $1.50 


T makes a difference what tools 

you’ve got when you have a job 
to d. - 

—when you can reach for a tool 
that fits your hand as though it 
were made for you. 

—when it tunes itself to the swing 
of your arm so that every blow falls 


true. 
“ “ “ 


Drive a nail with the Plumb Nail 
Hammer. Watch how that face 
falls naturally on the nail,—mak- 
ing every blow count. 

Pull the slimmest brad, even 
though it has no head. Those 
knife-like claws grip anything. And 
their special curve yanks it out with 
ease. 

Trust that hickory handle! It is 
doubly tested. First—by expert 
sorters. Second—by a 400-lb. weight 
dropped upon the spring of the 


neck. 
“ 4 ON 


Swing the Hatchet. Drive its 
keen blade deep, or slice just a 
shaving. Plumb balance again 
helps make accurate blows. 















Special steel, heat-treated by 
Piumb’s armor-plate process, 
gives this tool an edge that 
stays sharp. Plumb tempering 
gives it toughness and strengtb 
to stand all-around work. 
Plumb’s screw-wedge gives it 
security, because you just 
turn the screw when the han- 
dle loosens, 


Prices in Far West or Canada 
slightly higher. 


All wood handles. loosen 
from steady pounding and 
shrinkage, but only a Plumb 
can be tighten just by 
turning this patented screw- 
wedge. 








PLUMB 


DOUBLE LIFE 


Hammers Ratchets 
Files Sledges Axes 
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For machinists, motorists and for 
heavy work around home. Oblong 
eye takes an over-size handle; 
head off-center gives more power 
to your blows; cone-sha pein 
spreads rivets instead of mashing 


them. 
PN gk errr es $1.15 
Heavier weights in proportion, 


Every line of the handle; every 
curve of the head is designed to give 
you control. 

Sharp! And it stays so. Plumb 
Steel, heat treated and tempered, 
keeps the keenness in that blade. 

4“ 4 


For heavy blows! Pound away 
with a Plumb Ball Pein. Drive a 
cold chisel. Loosen a balky tire rim. 

It gives tremendous power to 
your blows. The “‘off-center”’’ head 
gives the drive you want. 


Tap a center-punch. Or spread a 
tiny rivet. It falls just where you 
aim it. .“« « 

Every feature you look for in fine 
tools—and more! For the greatest 
tool invention in years, the Plumb 
Take-up Wedge, retightens any 
handle whenever it loosens—just 
by a turn of the screws. 


These better tools cost you no 
more. Look for the Red Handle 
and Black Head in your hardware 
store. ’ 
FAYETTE R: PLUMB, Inc. 

Philadelphia, U. S. A. 
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Wiping out the *?” 
ehind the Used Car 


L you could kuow that information given 
you about a used car was the whole truth, you 
would have no fear of dissatisfaction with that car 
after you bought it. 


If the salesman enjoyed your confidence, you 
would trust him absolutely. 


The Cadillac-LaSalle dealer in your city is trying 
to deserve just such trust and confidence in selling 


used Cars. 


CADILLAC MOTOR CAR COMPANY 


Division of General Motors Corporation 


DETROIT ’ ’ MICHIGAN 





‘a ; 
CADILLAC MOTOR CAR COMPANY PS 5-28 | 
DETROIT, MICHIGAN | 


ig 

! 

| Since it does not obligate me, I should like............... copies of | 
| your| booklet of facts, “What A Good Used Car Can Give You.” 
| 
| 
| 
| 
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Keeping Abreast of the Times 


Interesting questions you now will be able to answer 











LL 





10. 


How fast is a tornado believed to whirl? (p. 32) 


1. What single ship can defy a whole battle fleet? (p. 27) 11. Why were experts overjoyed when they broke open the 
2. In what great city is “wired radio” to have its first try- mold containing the largest telescope mirror ever cast 
out on a large scale? (p. 21) in America? (p. 48) __ . : 

3. Why did Costes and Lebrix, round-the-world French 12. — eee should you take in selling a 

flyers, really undertake their amazing trip? (p. 33) patent? (p. 3s : 
4. What poor young inventor made biscuit tins and soap 13. W ee ad a = method of performing a blood trans- 
boxes into a home television set? (p. 41) 14. WI yy a 4 i ‘jation sl by a “kiwi’’ a “wash 
5. What bird can “talk’’ with an alphabet of twenty-four . we hd eee 
letters? (p. 45) se (p. 72) | , 
F ‘ , , , 15. What famous aviator and explorer was a football star in 
6. Who piloted a record-shattering racing auto built on air- his youth? (p. 15) 
plane lines? (p. 16) . 16. Do experts now believe that the earth is really a sphere? 
7. What prominent official advocates roofing railroad tracks (p. 50) 
for airports? (p. 37) 17. How can vou make one flower gard ield 
; : , ‘ : x : garden yield two crops of 
8. W hy must certain dangerous medical experiments be blooms? (p. 56) 
tried on human beings instead of animals? (p. 25) 18. What insects have fire departments? (p. 48) 
9. What is the national group whose members call one 19. What is the correct way to spray a table with lacquer? 
another by such odd, fanciful names as “Skylight” and (p. 77) 
“Zoroaster”? (p. 38) 20. How does a new electric clock bring you observatory 


time? (p. 54) 
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Potter! Well, me proud beauty, 

I'll learn ye that Josiah Prindle is 
not a man to be trifled with. To-morrow 
at twelve, if the money is not in my office 
the foreclosure sign goes on your front 
door step. I’ll see you and your widowed 
mother out on the street. Maybe that'll 
bring ye to yer senses.” 

That was supposed to be the mortgage 
in the old, colorful melodrama days, the 
mortgage that gave the hero his chance 
to thwart the plans of flint-hearted old 
Money Bags and bring about the happy 
ending. 

The “10-20-30” dramatization of the 
mortgage lender was more entertaining 
than it was true to life. In the days when 
“burning tears” stained the cheeks of 
“me proud beauty” the real estate 
mortgage was one of the most popular 
and most highly respected forms of in- 
vestment. Not only did savings banks 
and ‘insurance companies invest their 
funds in mortgages, but lawyers, ad- 
ministrators of estates and individuals 
with surplus funds in every city, village 
and hamlet, seldom thought of any kind 
of investment but the mortgage. 

Investors in local communities knew 
little about stocks and bonds. In those 
days Wall Street was to them but another 
type of melodramatic villain. But they 
did understand the mortgage; they put 
their money into security they could see 
and which they knew to be safe. Per- 
haps the widespread popularity of the 
mortgage as a form of investment was 
responsible for its frequent distortions 
by the blood-and-thunder playwright. 


. S° YE spurn my attentions, Prudence 


HERE is even a greater difference 

in benefits, to both investor and 
property owner, between the modern 
methods of mortgage banking and old- 
fashioned mortgage lending than there 
was between the former and the melo- 
drama picture. In the old days the 
process of negotiating a mortgage was 
very simple and informal. The borrower 
wasaskedhow much he wanted to borrow. 
If it was not more than half to two-thirds 
of the appraised value of the property, 
papers were drawn, notes signed and the 
transaction closed. The investor collected 
his interest direct from the borrower (and 
often because of friendship submitted to 
delays). As it was customary to renew 
matured mortgages the borrower rarely 
made provision to pay off the loan when 
it fell due. 

An interesting contrast to the old- 
fashioned informality are the modern 
methods and the battery of safeguards 
employed in mortgage banking to-day. 
Modern mortgage banking has taken the 
time-honored real estate mortgage, re- 
tained all its virtues and added several 
refinements so that within the past 





The Modern Mortgage 


... minus the melodrama 
By WALLACE AMES, Financial Editor 
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twenty years or so literally a new form of | 
investment has been created and 
that has proved eminently satisf 
to hosts of individuals in the invest, | 
ment of their hundreds of millions 4 
dollars. 
The place of the local practitioner why 
“drew up the papers” has been taken by 
the departmentalized mortgage instita 
tion with its corps of highly trained | 
experts and specialists. Even befoy. 
it reaches the point of passing on ap jy. 
dividual mortage loan application, th 
modern banking institution is constantly 
studying and surveying general building 
conditions and trends. Thus the log 
value of a specific piece of property i 
based not alone on_ its actual worth, 
but on its value as affected by the tren 
of the times. 





yb most complete example of the 
methods employed in modern mor. 
gage banking occurs in the case of a piew 
of new construction. In the beginni 

the fact is established that there is , 
need, a demand for the proposed typ 
of building in the neighborhood wher 
it is to be situated. If the locality js 
already over-built or if that type of 
building is incongruous with its sw. 
roundings the loan is denied. 

If the project in general seems feasibk 
the bankers’ architectural and engineer 
ing departments go over the plans for 
the new structure. Are sufficient elevatos 
provided? Are they located so as to 
make the least inroads on rentabk, 
income-producing space? Are modem 
conveniences and efficiency units pr 
vided? (Incidentally, the mortgag 
banker’s architectural department 5 
often the testing laboratory for sud 
devices as electric refrigerators, ol 
burners, incinerators, ventilating systems 
and the like.) Is the plan generally 
practical, flexible and best adapted to 
the class of tenants that such a building 
should attract? Is the foundation dee 
enough? Structurally will the buildig 
be fireproof and otherwise safe? Thex 
questions but suggest the searching 
character of the investigation to which 
a proposed loan is subjected. Ofte 
changes and improvements in plans and 
specifications are made at the suggestio 
(or the demand) of the mortgage banker. 

Aside from the normal legal routine, 
such as investigation of title, the owne) 
of the property is thoroughly investigated. 
His financial standing is checked wp. 





All plans for financing secondary to the 
first mortgage are investigated and studiel| 
to assure that the project is thoroughly 
sound financially as well as structurally. 
Management experience is also scrutl) 
nized to protect against the possibl| 
failure of a worthy project through i 
efficient control. (Continued on paged)| 

_ee 
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Retire 


in | 5 years 


on your Present living Budget 
by investing in safe 6}% First Mortgage Bonds 
Follow the definite plan given in this 
book, and your financial independence 

is won. 


The plan works just as surely, whether 
you are now earning $1,000 or $100,000 
a year. 

The way is certain—each step plainly 
indicated and absolutely safe—inde- 
pendent of luck, business genius or 
speculation. 

Every fact has been harvested out of 
the 47 years’ experience of Cochran & 
McCluer in the first mortgage invest- 
ment banking business. 


The plan is so simple, anyone can 
understand it—so definite anyone can 
followit—and socertain, noonecan fail. 


In addition to the Financial Independ- 
ence Plan and the unique budget 
schedule, the book gives suggestions 
that enable you to enjoy more of the 
good things of life, both while build- 
ing your independent fortune and after 
you have attained it. 


We invite the most skeptical to read 
this plain, straightforward, interesting 


book. 


Send coupon. We employ no sales- 
men, therefore none will call. 


“gf Cochran & McCluer Co. Py 
46 N. Dearborn St., Chicago, Ill. ’ 
§ Please send me, without obligation, 


your book, “How To Retire In : 
ail 15 Years.” 
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Cochran &M'Cluer Co. 


Established 1881—Never a loss to any investor. 


46 North Dearborn Street 
CHICAGO 











The Electrician’s 


Wiring Manual 
By F. E. SENGSTOCK, E. E. 


Contains all the information need- 
ed for the proper installation of 
lighting and power systems in houses 
and other buildings. 

It completely covers inside elec- 
trical wiring and construction in 
accordance with the National Elec- 
tric Code. Pocket size—flexible binding 


448 pp. Price, $2.50 
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The Modern Mortgage 


(Continued from page 4) 


After every conceivable line of in- 
vestigation has been pursued and the 
mortgage loan finally made, every step 
of the actual construction of the building 
is checked and supervised by the banker’s 
construction department. This depart- 
ment sees that original specifications are 
adhered to, that no hidden short cuts or 
false economies are indulged in. After 
the building is completed the banker’s 
supervision continues during the life 
of the mortgage. He sees to it that the 
building is properly protected by in- 
surance, that taxes are paid when due, 
that no mechanics’ leins or other in- 
cumbrances are allowed to become a 





To Help You Get Ahead 


thee Booklets listed below will help every 
family in laying out a financial plan. 
They will be sent on request. 

“Ideal Investments” is the designation 
universally accorded Smith First Mortgage 
61%4% Bonds which carry attractive tax 
refund features. A history of the House and 
information relative to -heir bonds and the 
safeguards that surround every issue they 
offer may be obtained by addressing the 
home office of The F. H. Smith Company, 
Smith Building, Washington, D. C. 

The House Behind the Bonds reminds 
the investor of the importance, not only of 
studying the investment, but of checking up 
the banker who offers it. Address: Fidelity 
Bond & Mortgage Co., 1188 New York Life 
Building, Chicago, III. 

Behind the Scenes Where Bonds Are 
Made tells how you can retire in fifteen years 
and have an income equal to your present 
living budget. This booklet can be secured 
by writing to Cochran and McCluer Com- 
pany, 46 North Dearborn Street, Chicago, Ill. 
How to Get the Things You Want 
tells how you can use insurance as an active 
part of your program for getting ahead 
financially. Phoenix Mutual Life Insurance 
Company, 328 Elm Street, Hartford, Conn., 
will send you this booklet on request. 
The Guaranteed Way to Financial In- 
dependence tells how a definite monthly 
savings plan will bring you financial inde- 
pendence. Write for this booklet to Inves- 
tors Syndicate, 100 North Seventh Street, 
Minneapolis, Minn. 

The Common-Sense Test of Invest- 
ment Trusts suggests an easy method by 
which you may correctly judge the worth of 
any investment trust before putting your 
money into it. United States Fiscal Corpora- 
tion, 50 Broadway, New York, will send a 
free copy if you request Circular CS. 

The Making of a Good Investment 
teils how 614% can be made on investment 
in First Mortgage Bonds in units of $50, $100, 
$250, $500 and $1000; how the bonds are 
protected and how simple it is to purchase 
them. For a copy of this booklet address 
United States Mortgage Bond Company, 
Limited, Detroit, Michigan. 











claim prior to the first mortgage. The 
earnings statements of the building are 
checked periodically. 

The mortgage agreement itself is quite 
a different form of document than the 
old-fashioned deed of trust. The bor- 
rower not only pledges his property as 
security, but its earnings also. Every 
month, as (Continued on page 6) 
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This Book Telis 


How You Can Share 
in Today’s Prosperity 





Make it the 
Foundation of Your 
Financial Independence 


You have read and heard a lot about 
prosperity in America. What does it 
all mean to you—just a steady job, a 
little more spending money, a.few 
more luxuries? Or does it mean your 
opportunity to acquire independent 
means and an independent income— 
something permanent and worth while? 


As you know, rich men have many oppor- 
tunities and many ways to invest safely and at 
the same time make big profits. But you may 
not realize that you now “ ve the same oppor- 
tunity. The Investment Trust gives you, with 
your hundreds, every investment advantage 
that the rich man has with his millions. 


A Tested Pian 


The investment trust idea originated in Great 
Britain over sixty years ago. As a result, 
canny Scots and conservative Englishmen 
have been making 15%, 20% and 25% on 
their money. The same plan is now gaining 
wide-spread popularity in America. 

You can learn all about investment trusts 
by reading our new booklet. In every-day 
language it explains what investment trusts 
are, how they operate and how you can 


benefit. 


Learn How YOU Can Make 


Big Profits Conservatively 


You will learn from this booklet how to invest 
$100 or more and own a share in over 150 of 
the world’s best securities; how this wide 
diversification gives you not only extreme 
safety, but many opportunities for unusual 
profit; how 10%, 15% and more is made on 
conservative 5% and 6% investments. : 
You will learn how an investment trust is 
managed by men who are experts with every 


facility at their command; how they know, 


without any guessing, which securities are 
best to buy and when the best time to buy 


them. 

Take the First Step Today. Make this booklet 
the beginning of your financial independence. 
Mail the coupon now. 


UNITED STATES FISCAL 
CORPORATION 


QUUNURU ERR OPR ERE R NRE NNNERER RRR RAR A RED 
United States Fiscal Corporation 
50 Broadway, New York 


Please send me, immediately, your free 
booklet that tells how I can invest for 
financial independence, 


Pei oS See SE ee NRE oo 


- NINE os sie tcc duchimaass alma ahs 5-P.S. 
-TITITIIIITitiittititiiititiiiiiti tii! 


IS] This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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“INVEST $63 


Monthly 


SPEND $10,000 
In 120 Months 


$63 monthly invested in 
Investors Syndicate Certifi- 
cates yields $10,000 in 120 
months. This $10,000 is un- 
conditionally guaranteed 
by a third-of-a-century old 
house with assets in excess 


of $19,000,000. 


Larger or smaller amounts 
grow proportionately. 
Look into this convenient 
Plan today. 


Mail the coupon for 
full information P.S.-6 


INVESTORS SYNDICATE 


Established 1894 
100 North Seventh St., 
Minneapolis, Minn. 


New York Office 
17 East 42nd Street 


Offices in Principal Cities 


NAME eeeeerene eeseeee eereereereeees 


ADDRESS ... cccccccccccscccccccecs 
THE POWER OF TIME AND MONEY 





The blessings 


of an income 


Extra dollars when you need 
them—extra comforts when you 
want them. These are the re- 
sults of systematic saving and 
investi in $100, $5 and 
$1000 Fidelity First Mortgage 
6% and 644% Bonds. 


Fidelity Guarantees Every Bond 
both as to principal and interest, 
when due—a measurable value 
of Fidelity safety. 


Our booklet, “The House Behind 
the Bonds” will serve as your 
introduction to the Fidelity 
method of acquiring the ben- 
efits of additional income. Write 
for a copy. 


I apearT | 


J.U. MENTEER , Prov 
660 Chemical Bldg., St. Louis 
1188 New York Life Bldg., Chicago 
378 Colorado Nat’! Bank Bldg., Denver 


FIDELITY MEANS KEEPING FAITH 











POPULAR SCIENCE MONTHLY 








The Modern Mortgage 


(Continued from page 4) 


income is collected by the owner, he remits 
to the banker one-twelfth of the total 
amount required to meet that year’s 
interest and principal payment. Instead 
of the full amount of the mortgage run- 
ning for a period of years, without any 
payments on principal being made in the 
meantime, the borrower agrees to pay off a 
part of the loan each year, so that at the 
final expiration of the mortgage it has been 
substantially reduced in amount. The 
eilect of this annual repayment is an 
increase in the security since the entire 
property remains mortgaged after part 
of the loan has been paid. 


N THE case of the old-fashioned mort- 

gage with its periodic renewals the 
property often ceased to be worth as 
much as the amount of the mortgage 
before the latter was paid. The rate of 
repayment of the modern mortgage is 
faster than the degree of deterioration 
of the property. 

Instead of issuing one mortgage for 
the full amount of the loan and then 
finding an investor ‘vith just that amount 
of money to invest, the banker issues 
mortgage bonds in convenient amounts, 
$100, $500 and $1,000, so that any in- 
dividual can invest whatever amount he 
has and so that he can divide his money 
over several mortages rather than placing 
it all in one. Thus the investor of limited 
means can still invest in a mortgage on a 


| big building. He is not limited to the 
| small home mortage. 


In modern mortgage banking the un- 


| satisfactory element of personal contact 


between borrower and investor is elimi- 
nated. The possibility of impositions, 
delays, favors and deals that may be 
good friendship but poor business are 
avoided. The banker negotiates with the 
borrower on a strictly business basis. All 
collections are made by the banker and 
the investor receives his interest simply 
by depositing his bond coupons in his 
bank or presenting them direct to the 
mortgage banking firm. 


T WAS true in the melodrama mortgage 
days and is true to-day that improved 
real estate is the soundest and most 
fundamental form of security. Modern 
mortgage banking has greatly increased 
the convenience of this form of investing 
as well as improved upon its safety by 
such protective measures as only a highly 
specialized institution can provide. 





HIS Financial Department is to 
help readers in the establishment of 


| financial programs; it is to assist those 
| who have accumulated money in the 


proper investment of it so that it will be 
safe and so that it will grow. The editor 
of this Department is an authority on 
investment matters and he not only 
gives readers every month useful invest- 
ment information in his articles but he 
is also ready to give aid in individual 
investment problems. Address your in- 
quiries to Wallace Ames, Financial 
Editor, PopuLar Science Montuty, 250 
Fourth Avenue, New York. 




















RESTAURANTS 


EERLESS cuisine and supeth 
music—smart gowns and 
brilliant people—unigue 
|| location and luxurious appoint 
|| ments—blend to make that ip 
| definable ‘‘lure of the Majestic.” 
|| Experienced travellers know and 
|| appreciate its rare individuality 
—they always return. 


|, Send for free booklet and informa 
\j tion on new World Travel Bureay 


ma 


|| 2 West 72nd Street New York 
I Entire block fronting Central Park 


Majestic Hotel 

















Guaranteed United First 
Mortgage Bonds offer all 
of the advantages of first mortgages 
without the difficulties of finding 
them in convenient amounts, of 
searching titles, or of collecting 
interest payments and otherwise 
supervising the investment. 


Payment of both interest and 
principal is guaranteed by the 
United States Mortgage Bond 
Company, a $20,000,000 institution 
operating under the supervision of the State ot 
Michigan. 










Partial payments if desired. Write today for our 
free investment book, “Plant An Acorn”. Us 
the coupon. 


UNITED STATES 
MORTGAGE BOND COMPANY 
Howard C. Wade, President 
365 U.S. Mortgage Building, Detroit, Mich. 
Resources more than $20,000,000 
In Canada: United Bond Co., Ltd., Toronto and Windsor, Ont. 


MAIL THIS COUPON TODAY ° 





UNITED STATES MORTGAGE BOND CO. 
365 U. S. Mortgage Bldg., Detroit, Mich. 


Please mail copy of your booklet, “Plant 
an Acorn”. 


Name. 





May, 1928 








Address. 
City State 
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Your favorite gasoline 


+ETHYL= 


° ~~ $ 99 
Elimination of knock 





NDS 


NY 
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‘\ 
More Power 


Quicker Pick-up 
Less Shifting 


Cooler Engin a 





EADING oil companies throughout the United States and 
Canada are offering gasoline in two forms. 


The first is straight motor gasoline. The second is motor 
gasoline to which has been added “ Ethyl” fluid. This superior 
fuel is called Ethyl Gasoline. 


“Ethyl” fluid, containing tetraethyl lead, controls the com- 
bustion rate of gasoline, thereby eliminating “knock” and 
giving added power for tough hills and heavy roads, greater 
flexibility, quicker pick-up and all round better performance. 
As for high compression engines—they were made possible 
through Ethyl Gasoline! 


Drive to a pump which bears the “Ethyl” emblem, shown 
at the right. The price of Ethyl Gasoline will be merely the 
price of good motor gasoline, plus the few extra pennies the 
“Ethyl” ingredient costs. The small premium is insignificant 
when compared with the added performance. 


ETHYL GASOLINE CORPORATION 
25 Broadway, New York City * 56 Church St., Toronto, Ont., Can. 


ETHYL GASOLINE 


Ethyl Gasoline is the ** anti-knock” (high compression) fuel 
by which other gasolines are measured. 
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ETTER HOME HEATING 











Carerut installation of a Goon oil heat- 
ing device provides the home owner with 
one of the greatest of modern comforts 





or RE cilia 









































HERE is no season of the year 

when the idea of a new heating 

arrangement has more appeal 

to the average home owner 
than at the end of a long winter of 
shoveling—and sometimes shivering. 
Now, with the time fast approaching 
when next year’s supply of fuel must 
be put in, is a good season to look 
into better heating methods. 

Heating with oil is a comparatively 
new and modern method that has 
found favor with hundreds of thou- 
sands of home owners within the 
past few years who have been wise 
enough to invest in good oil heating 
equipment. Then, there is a small 
group who look on oil heating with 
anything but favor; they put in an 
inefficient oil heater. 

Talking with people who belong 
to this latter group naturally makes 
a man dubious as to the wisdom of 
installing this type of heat. The 
trouble is that his knowledge of oil 
heating is based on the unfortunate 
experience of the minority, which 
always gets the attention. The nat- 
ural fears arising are ones that need 
not be considered at all in the purchase 
of a reliable oil heating device. 


The matter of fire hazard is the one 
subject that seems to come up most 
frequently in any discussion of oil 
heating. The best answer to objec- 
tions to oil heating on this ground is 
that there is no increase in insurance 
rates when an oil heater approved by 
the Underwriters’ Laboratories is 
installed according to specifications. 
As a matter of fact, fires resulting 
from such installations are less fre- 
quent than chimney and other fires 
occurring when coal is used as fuel. 
The fires that one hears about are 
almost invariably ones that occurred in 
connection with oil heating installa- 
tions that do not come within the 
above mentioned class; the oil heaters 
listed by the Underwriters’ Labora- 
tories represent only a small per- 
centage of the various makes sold. 

The matter of efficiency, or degree 
of satisfaction an oil heating device 
will give, in so far as general operat- 
ing characteristics are concerned, is 
one that the Underwriters’ Labora- 
tories do not attempt to determine in 
their testing work. In fact, this is 
something that tests cannot definitely 
reveal. When it was decided that the 
Popular Science Institute of Standards 


Now Is the Tim 
To Plan Next Year’ 
Heating Improvement 


By 
Couns P. Buss, M.A. 


Director 
Popular Science Institute of Standards 


would extend the scope of its reade 
service to include oil heating, it was 
determined that the only way to ger 
accurate and dependable information 
on this type of equipment was to 
question owners. Therefore, investig:- 
tors were sent into 1,500 homes from 
New York to California where jj 
heating equipment was installed and 
the owners questioned on all essential 
points in regard to operation, such 
as amount of servicing required, 
quality of service rendered, cost of 
operation, etc. Another 2,000 users 
were questioned by mail. 

The findings from this survey in 
dicated very definitely that efficient 
oil heating equipment was available 
and that owners the country ove 
looked upon it as the greatest hom 
convenience that had come to them 
in the last twenty years. 

Readers who wish recommendations 
of oil heating devices found to be te- 
liable have the Institute's free service 
at their disposal. In writing, state 
(a) number of rooms, (b) type of 
heating system, (c) annual coal con 
sumption, (d) electricity or gas in 
stalled. Address the Popular Science 
Institute of Standards, 250 Fourth 
Avenue, New York, N. Y. 











© 
Popular Science Monthly 
GUARANTEE 


The above seal on an advertisement 
indicates that the products referred to 
have been approved after test by the 
Popular Science Institute of Standards. 

Poputar Science Monrtuty guaran- 
tees every article of merchandise ad- 
vertised in its columns. Readers who 
buy products advertised in Poputar 
Science Montuiy may expect them 
to give absolute satisfaction under 
normal and proper use. Our readers 
in buying these products are guat- 
anteed this satisfaction by Poputar 
Scrence Montuty. THE PUBLISHERS 
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Uses for this grainless wood 
are steadily increasing 


from New York to Hollywood! 


Possesses uniform strength and remarkable workability. Highly 
resistive to moisture. Very tough and dense. Has a smooth, attrac- 
tive surface on the face side, and requires no paint for protection. 


Also takes any finish beautifully. Send for large, free sample. 


periments, a modern inventive genius succeeded 
in producing a wood better, in several ways, than 
Nature’s own material. It was much denser, far tougher, 
had greater moisture resistance. And it was grainless! 

This product, known as Masonite Presdwood, has 
already shown almost unbelievable adaptability in 
many industries, and the number of its uses is steadily 
increasing throughout America. 

In fact, the trails of Presdwood cross and re-cross 
endlessly—from breakfast nooks to motor boats, from 
cooling trays for hot castings to the paneling of beau- 
tiful homes, from the packing cases in a New York 
warehouse to the movie scenery of Hollywood! 

This is happening right along 

Step into the offices of a great manufacturing plant 
located in Camden, New Jersey, and you will find that 
all of its telephone booths are lined with Presdwood. 

Out along the highways of Pennsylvania you will 
again see Presdwood—in the form of advertising signs. 

In Pittsburgh, more Presdwood—a large department 
store ordered 14,000 feet of it just a few weeks ago. 

In Cleveland, and other Ohio cities, candy manu- 
facturers are making use of Presdwood for starch trays. 

A Wisconsin manufacturer has also standardized on 
Presdwood—for incubators. A Minneapolis concern 
is using it in making safety wheels for bathing beaches 
and swimming pools. Out in Los Angeles, as well as 
in the East, it is going into concrete forms. 

Presdwood is used for bed-room screens and for 
barbecue stands, for invalid trays and for theatre 
props, for artists’ boards and for display booths. It 
will give as dependable service for garage doors in a 
Chicago suburb as for china closets in a Boston resi- 


Te years ago, after a long series of tests and ex- 


dence or for fixtures in a Seattle delicatessen store!’ 


Only a short time ago, the head of a fast-growing 
American industry sat in his office running an eager 
hand over the fine, smooth surface of Presdwood. 
Quickly he decided that it was the very thing he 
needed, and it is now standard material for the manu- 
facture of one of his leading products. 























asonite 


PRE SDWOOD 


Made by the makers of 
MASONITE STRUCTURAL INSULATION 


REO. U.S. PAT. OFF. — = 


Similar incidents are happening right along. The 
simple truth is that you have no idea of what you 
can really do with Presdwood until you have seen a 
sample and made a few experiments with it. 

The advancement of Presdwood has been especially 
rapid in planing mills and wood-working plants. 
Kitchen cabinets, show cases, counters, radio boxes 
and tension boards, work-bench tops, cupboards, office 
partitions and shelving—these are but a few of the 
many additional things which are made of Presdwood. 
And new uses are being discovered almost every day! 

ee 

Remember that Presdwood is not only grainless, 
but that it has greater moisture resistance than 
Nature’s own material, is much denser, and is far 
tougher. Yet it contains no chemical binder; no 
foreign substance of any kind. It is simply genuine 
wood torn apart and put together again—genuine 
wood, and nothing else! ; 

Presdwood is manufactured by exploding fresh, 
clean chips from guns. This is done at a velocity of 
about 4,000 feet per second. The long fibres thus 
produced are then packed into hydraulic flat bed 

resses and subjected to hundreds of tons of pressure. 

he finished product is cut by automatic machines 
into broad smooth boards of uniform thickness. 


Advantages of Masonite Presdwood 


Masonite Presdwood has an exceptionally smooth, 
attractive surface on the face side, and requires no 
paint for protection. It also takes any finish beauti- 
fully. It won’t crack, check, split or splinter. It shows 
minimum contraction and expansion, 

It contains no grit, and can not damage tools. It 
can be used on saw, planer, sander, shaper. And it 
comes four feet wide by twelve feet long. 

We urge you to make your own tests and experi- 
ments with Masonite Presdwood. Only in this way can 
you find out what a really wonderful product it is. 
We will gladly forward you a large free sample 
promptly on request. Send for it to-day. 


MASON FIBRE COMPANY 
Sales Offices: Dept.1258, 111 W. Washington St., Chicago, Ill. 


Mills: Laurel, Mississippi 














© 1928, M. F. Co, 
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Brickbats and Bouquets 


HEN you get ready to come down 
out of the air, I'll read Popunar 
ScrENcE again. One item telling 
how to fix a leak in the bathroom 
plumbing is worth more than all the pages of 
aviation hokum you print every month. I have 
enough to do on the ground without thinking 
about wings.”-—D.M.C., 
Spokane, Wash. 

“Ever since boyhood 
I have been a faithful 
reader of PoPuULAR 
Scrence Monta y, with 
the result that I have 
become a practical, ver- 
satile handy man about 
the house. It would be 
impossible for me _ to 
estimate the many helpful suggestions I have 
obtained from your magazine. —F. M. D., 
Utica, N.Y. 

“Your use, at times, of medical propaganda 
and the slurs against drugless methods are a 
disgrace against human intelligence and jus- 
tice.”—V. H. R., Chicago, II]. 

“My whole family, young and old, read 
Porutar Scrence Montuiy from cover to 
cover.’ —W. W. T., Preston, Minn. 
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It’s Not So Simple 


“*w HAVE read so much recently about super- 

chargers, and how they increase the speed 
and power of automobiles, that I have decided 
to build one to try out on my car if I can get 
enough details about it. In your December 
issue you showed the picture of one for an air- 
plane, and I was just wondering if I couldn't 
make one something like it for an automobile.” 
—F. C. D., Clifton Forge, Va. 

An expert on the subject, to whom this letter 
was referred, wrote in reply: 

“The construction of a supercharger for use 
in automobile motors is not a simple job me- 
chanically. The rotors of a supercharger oper- 
ate from 30,000 to 50,000 revolutions a minute, 
and the mechanical construction, in order to 
obtain this speed without danger of vibration, 
must be extremely fine and special material 
must be used. I would not advise any individ- 
ual to tackle a supercharger.” 


From Our Shipbuilders 


ss I HAVE just finished reading an English ver- 
sion of Columbus’ description of his first 
voyage, and in it he tells of ‘setting the sprit- 
sail.’ I notice that in your blueprints of Cap- 
tain McCann’s model of the Santa Maria no 
such sail is included, and I want to call atten- 
tion to this." —R. H., San Francisco, Calif. 
“You may be interested in the picture of the 
Spanish Galleon inclosed, as it was cut out and 
assembled entirely with 
one hand by one of your 
readers, R. A. Edwards. 
The work was all done 
with a pocketknife and 
small coping saw.” —W.S., 
Williamson, W. Va. 
“Some time ago I 
bought a set of your blueprints of the Toy 
Motor Boat Cruiser. I have finished it now 
and have sailed it in a Jake and it runs perfectly 
and does not list.””—J. T., Wellesley, Mass. 














“If you'd publish a little more stuff for the 
men who like to tinker with tools, instead of 
giving us so much fiction and radio dope, your 
magazine would fill a greater want.”—A. R. F., 
Truro, N.S. 

“IT want to express my appreciation of the 
clearness and completeness of your plans of the 
Constitution, and to thank you for many hours 
of pleasant work. I knew little about ships; 
had never made anything in my life; I had no 
tools but a coping saw, a three-cornered file and 
plenty of razor blades; and lastly, I made the 
whole ship lying on my back in bed. So great 
was my interest in my work that I forgot my 
troubles and the diversion improved my health.” 


—J. M. de V., Malone, N. Y. 


The “Hams” Say Hello 


R. ARMAGNAC’S article “Triumphs of 
Radio Hams” in our March issue brought 
many QSL (acknowledgment) cards from am- 
ateur operators in many states, each card bear- 
ing the station letters of 
the sender. fifi Zt 

“I notice reference to /, STs 

my contact with IBEBat 7242 44 
Montpelier,” writes Arth- 
ur Kent, of Binghamton, 
N. Y., one of the heroes of 
the Vermont flood. “This 
was a lucky strike, and I feel that in a small 
way I was of service. It might interest you to 
know that I am fifty-four years old, so don’t 
get discouraged over old age.” 

“Sure enjoyed reading your article. Sounds 
good to all us boys.” —W. O. Ansley, Jr., 5SP, 
Abilene, Tex. 

“Being a ham, I would like to see articles 
relating to hams and their work in your maga- 
zine more often. Your magazine has proved 
very interesting to me.’—Gerald Lovins, 
9CSR, Denver, Colo. 


What Do You Want? 


MONG the latest contributions to “What's 
Wanted,’ PoruLar ScreENcCE MoNTHLY’S 
unique book of needed inventions suggested by 
our readers, are the following, contained in a 
letter from S. G. Y., of 
Barboursville. W. Va.: 

“Automobiles run by 
electric power picked up 
by an aerial the same as in 
radio. 

* An invention to elimi- 
nate the ‘click-click’ of 
car wheels over rail joints, and so make riding 
on a train like riding in an auto. 

“ Airplanes large enough to carry many pass- 
engers, or, in time of war, to mount as many as 
six guns.” 

“What's Wanted” is kept in the library of 
our offices, 250 Fourth Avenue, New York 
City, where it is available for reference. 


A Great Idea! 
om HAT do the ladies do with their old hat 


pins, now that their hair is short and 
their hats are tight? I'll tell you what I do 
with them. It’s myself don't like feet sticking 
out of bed covers at night. The covers would 
always pull up. So now J stick three or four 
hat pins through the covers into the mattress.” 
—P. G. M., Palm City, Fla. 
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Who Holds World’s Record? 


se MAN who likes to argue asked me 
other day: ‘Who holds the record for an 
airplane trip around the wor!d?’ 

“TI replied that the record was held by th 
Army pilots who 
round-the-world. f]4 ght 

is, several years ago. 
“You're wrong,’ hesaid 
‘Commander Byrd holds 
the title. At the North 
Pole two years ago he fley 
all the way around the 
world in a few minutes! 

“And when I protestej 
that Byrd didn't really circle the circumfereng 
of the globe, even though he did return to his 
starting point, my friend glibly -retorted: 
‘Neither did the Army flyers; they only fley 
around the Northern Hemisphere.’ 

“So according to this, a real round-the-world 
flight—one around the earth’s widest girth— 
is one remaining stunt for aviators to shoot 
at.” —A. L. B., Detroit, Mich. 





Settled at Last! 


“ED EGARDING your readers’ controversy 

over back-seat driving, will say I have 
solved the problem satisfactorily. Simply 
bought a roadster for two—no back seats, not 
even a rumble. Please send by return mail 
your regular ten-dollar prize for best automo 
bile idea of the month.’ —J.J.B., Columbus, 0, 


Mystery in Gray Heads 


“T HAVE often heard stories of men whos 
hair turned white overnight as a result o 
sudden great fright or shock. Always I thought 
such tales were manufactured out of whok 
cloth, until a chemist assured me that this 
strange transformation sometimes does happen. 
“Tt has been discovered, he told me, that in 
our bodies are certain curious white corpuscles 
called polymorphs. Under great mental stress, 
as during a battle, these corpuscles sometimes 
escape out of the blood stream, wander through 
the body tissues and even go up through the 
centers of the hairs, where they quickly eat out 
the coloring matter.”—A. D. B., Phila., Pa. 


What Shall We Eat? 


ANY readers have expressed as many 
conflicting opinions on T. Swann 

ing’s article, ““What Doctors Don’t Know 
about Diet,”’ in our February issue. 

**T am sorry to see an article so 

far from the truth,” writes J. C., 
from Toledo, O. “Mr. Harding 
talks like a paid emissary 
of the meat combine. 
Many people have found 
freedom and health 
through vegetarian diet. 
I have been a vegetarian 
for many years. I am 
forty-two years old, work 
at engineering work ten hours a day, and amas 
near absolutely well as a person can be.” 
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On the other hand, Dr. E. W. B., a physiciat 
of Farmland, Ind., writes: “I agree with 
article exactly. Food faddists on diet need 
be tied up; for awhile, at least.” 
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News of the completion of 
the Erie Canal on October 
26, 1625,was passed across 
the state by firing can- 
non, placed at intervals, 
each being fired as soon as 
the nearest one was heard. 
he news thus traveled 
from Buffalo to the Bat- 
tery in New York City in 
the amazing time of one 
our. 


cAmong true enthusiasts, probably no feat of 
present-day radio engineering has aroused greater 
interest than the Grebe Synchrophase A-C Six. 
Probably none has been awaited with greater 
expectancy—not from Buffalo to the Battery, 
but from Coast to Coast. 

For those who appreciate real radio en- 
joyment—the utmost in tonal beauty, range 
and selectivity—have long since come to a 
realization that the nineteen-~year-oldGrebe 
method of slow, painstaking production has 
in each step of radio development 
resulted in perfection. 
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The Grebe Synchrophase A-C Six is no 
exception to the rule. With distinctive Grebe 
innovations it proves that there is as wide a 
difference between Alternating Cur- 
rent (All-Electric) sets as between those using 
batteries. 

Grebe Synchrophase Seven, $145; Grebe 
Synchrophase Five, $105; Grebe Natural 
Speaker, $35; Grebe No. 1750 Speaker, 
$17.50. 

Hear the Grebe Synchrophase A-C Six 
today, or send for Booklet P, which fully 


explains this new receiver. 






TRADE MARK AEG US PAL OFF, 


— AC Six 
RADIO 


A. H. Grebe 5 Company, Inc., 109 West 57th Street, New York City 


Factory: Richmond Hill, N. Y. 


Western Branch: 448 So. San Pedro Street, Los Angeles, California 


Makers of guality radio since 1909 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8- 


CO, 








now?” 
At mic 
30, 1927 
000,000 | 
the civili 
intently 
other the 
The q 
to the d 
Commar 
Byrd, tk 
from Ne 
in his bi 
monopla 
With hi 
were th 
He had 
at dawn 
By rad 
thirty-si 
breathle 
machin 
and rai 
stormy 
Ocean. 
Now 
was sile 
and ali 
without 
the sea 


“Ow 












AY, 1928 


he 


WIN 
eee 
me 


| 





opul 
ence 


MONTHLY 


Ui 








SUMNER BLOSSOM Editor 


___ 
may, 1928 VOL. 112, NO. § 





— 


DICK BYRD — Adventurer 


ORE Thrilling Than Fiction, the Vivid Story of the Real 
Commander Byrd Begins Here. In It Fitzhugh Green, Also 
a Distinguished Naval Officer, Lets Us Share His Lifelong 





Friendship. He Makes It Possible for Everyone to Know the Thrill 
of Conquest and to Ride to Romance with the Master Flyer 
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HERE ts ne 
now ?” 

At midnight on June 
$0, 1927, at least 50,- 
000,000 people all over 
the civilized world were 
intently asking one an- 
other that question. 

The question referred 
to the American flyer, 
Commander Richard E. 
Byrd, then on his way 
from New York to Paris 
in his big three-engined 
monoplane,the AMERICA. 
With him in the plane 
were three companions. 
He had left New York 
at dawn the day before. 
By radio he had for 
thirty-six hours given a 
breathless world word glimpses of his 
machine roaring her way through fog 
and rain and darkness far above the 
stormy surface of the North Atlantic 

cean. 

Now at dark on the second day there 
was silence. Where was he? Still aloft 
and alive—or completely swallowed up 
without a trace by the black waters of 
the sea? 

“Our radio was all right,” he said 


When Commander Byrd returned from his his- 
toric flight across the North Pole, his proud 
mother was first among the throng to welcome 
him. This photograph was taken avoard the 
official reception boat of the Mayor of New York 


By FITZHUGH GREEN 
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afterward. “The trouble was that 
everybody in Europe was calling 
us. We couldn’t get a word through 
asking where we were. You see for 
awhile we were lost.” 

Lost. 

Look at that little word all by itself 
for a moment. Lost in the jungle; but 
food and drink and trail can be searched 
for. Lost at sea, but still the wind and 
tide tocarry oneonward. Lost in the air— 


4 fd 
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Ah, that’s another thing. For “lost 
in the air” means trembling on the brink 
of eternity. When Byrd says “We were 
lost,”’ he also says in effect: “Because it 
was night and fog covered the earth, be- 
cause our compasses had gone wrong, 
because our fuel was down to the last 
few gallons, and because we could not 
hope to bring our massive plane to earth 
at a speed of eighty miles an hour and 
expect to live, our case looked utterly 
hopeless.” 

The America circled frantically over 
Paris. Her motors were heard there by « 
score of reliable witnesses. But none 
aboard her saw the city through the 
black vapor that blanketed it. 

Aimlessly, because her compasses were 


out, she swung back to the coast. Byrd 


did not know he was 
headed back. He 
only knew that his 







gas was low, his visibility zero, and his 
altitude about 2,000 feet. 

He came down several times as low as 
he dared to come. Once he thought he 
saw the flicker of a light. But all he 
gained from these maneuvers was a 
fuller knowledge of the sure destruction 
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that faced him if he attempted to land. 
To get an idea of his predicament, just 
picture driving a seven-passenger limou- 
sine at eighty miles an hour across a rocky 
field bounded by trees and fences in PITcH 
BLACK DARKNESS. That’s what a blind 
landing would have been like for Byrd on 
that dramatic night of June 30, 1927. 


HILE the world waited, and three 

wives wept, Providence took a 
hand. Through pure luck Byrd caught 
sight, hours later, of a faint gleam below 
him. Again he swung the 
AmeEriIcA downward. By the 
light’s changes he recognized 
it as a coastal beacon. This 
meant there must be water near 
it. 

“We are going to land,” he 
wrote on a slip of paper, and 
passed it among his companions. 
As the motors had been roaring 
for forty-two hours, none 
could hear. By a small 
hand flashlight each, in 
turn, read the fateful 
words. 

“We are going to 
die,” Byrd might as well 
have written. For the 
chances were a_thou- 
sand to one against 
bringing the plane down 
even if there were water 
in the gray murk below 
her. 

In broad daylight it 
is the hardest thing in 
the flying world to do, to estimate exact 
distance above the surface in a water 
landing. Now Byrd was going to do it 
in the dark. Further, the AMERICA was a 
land plane. All knew, too, that water 
could be like concrete if struck solidly at 
high speed. 

The simplicity and courage with which 
Byrd faced the inevitable seemed to steel 
his men to face it likewise. All sat quietly 
and did their duty to the last. 

When the plane struck, the impact 
with the water sheared off her powerful 
steel-braced landing gear as if it were 
made of cheese. The next instant the 
concussion of her crash stunned those 
aboard her into a momentary uncon- 
sciousness. 

Hours passed before the waiting world 
knew that the flyers still lived. 


UT more vital to our story is the fact 

that when Dick Byrd was called 
upon to face that terrible crisis and de- 
cide his own fate, as well as that of the 
brave men with him, he had had only two 
hours, sleep in three days. He was worn 
by weeks of overwork and nervous strain. 
Deafening vibration of the three motors 
had been tearing away at his nerve fibers 
for a day and a half. For twenty-one 
hours he had seen neither sea nor land 
nor sky, which alone seemed to sign the 
death warrant of the party. Yet he 
thought straight and acted correctly 
when the fateful moment came. 

How is such superb self-control and 
courage to be accounted for in any one 
man? What traits of character bring a 
superhuman will to bear in circum- 
stances as terrible as these? 

Luckily, with Dick Byrd we have a 
long family record that throws much 
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light upon his case. 

In the first place, 
he is a “Byrd of Vir- 
ginia”’ as history goes. 
In his veins courses 
the blood of a dis- 
tinguished line that 

runs back five cen- 
turies through English, Irish, Scotch and 
French progenitors; a long line of aristo- 
crats; fine men used to fighting, to duel- 
ling and to giving orders; men who had 
put some kings upon their thrones; and 
by the same bloody swords had taken 
others off. 

The first American Byrd was bluff old 
Colonel William who landed on the shores 
of the James River in 1671. It is related 
of him that as he strode up the crude 
dock he thought a certain red 
Indian too insolent in his stare. 
Whereupon he planted him- 
self fearlessly in front of the 
armed aborigine and gave 
him a piece of his mind in a 
tone that could be heard 
clear to the backwoods half 
a mile away. 

Then there was Francis 
Otway Byrd, a fiery royalist. 
*“DAMN YOU, COME ON!” he 
bellowed in 1775 to a score 
of Yankee rebels against his 
English king. He had every 
intention of meeting them 
single-handed. Prudently 
they left the choleric gen- 
tleman to vent his spleen 
on the empty air. 

Yet some Byrds fought 
in the Revolutionary War, 
in the War of 1812, on both 
sides of the Civil War, and 
in the Spanish-American 
War. In the late World 
War, Captain Tom Byrd, 
Dick’s younger brother, was 
officially decorated for his 
help in breaking the Hin- 
denburg Line. 

Facing death is no new 
ripple in the current of Byrd 
blood. 

But because these ancestors of Dick 
Byrd’s were gentlemen, they were also 
often dandies. They knew rare wines 

and loved fair young women. They car- 


As a midshipman at Annapolis, Dick Byrd proved with bare fists the force 
that lay back of his retiring manner. Here are the midshipmen on Parade 





All dressed up for his first 
command—Dick Byrd as 
a cadet officer at the 
Virginia Military Institute 


ried themselves with grace and they bore 
the touch of the thoroughbred about their 
grooming. 

So it is that Dick Byrd combines today 
the charm and grace of the cavalier with 
the daring and enterprise of the cr. 
sader. And equally so it is that in the 
face of danger he does not seem to know 
the meaning of normal fear. 


pe BYRD was not exactly bom 
with a gold spoon in his mouth; but 
certainly it was a silver one. The old 
Byrd home called Westover, built 300 
years ago below Richmond on the River 
James, still stands. The mansion is 
monument to luxury and extravagance, 
It is a superb place yet—secret passage. 
ways, vast wine cellars, imported ma- 
hogany paneling and paintings of the 
masters in exquisite taste. 

But by the time of 
Richard Evelyn Byrd, 
senior, father of the pres 
ent Tom, Dick and Hany 
Byrd, Westover had gone 
to richer owners. Mr. 
Byrd, Sr., was a lawyer 
and orator of first rank 
He could have had the 
governorship of the state, 
as has his son Harry to 
day, if he had chosen, but 
he stepped aside for a 
younger man. 

Young Dick was bom 
in his father’s house in 
Winchester, Virginia, in 
1889. He and his two 
brothers, Tom and Harry, 
even then formed an eff- 
cient gang of young dare- 
devils. None dared tam- 
per with a Byrd boy, or 
steal an apple from their 
orchard behind _ their 
house. 

From the beginning it 
seemed that Fate did her 
best to tempt Dick into 
easier avenues of living 
than those which he has 
so boldly and insistently pursued. 

After a grammar school education he 
became a student at the famous old Vir- 
ginia Military Institute. He learned 
there to be a soldier by the same system 
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r the same roof that had turned 
generals of the Con- 
He could have entered 


d unde 
oat the greatest 
federate Army. 


Army - 
yr spent many comfortable years in the 


— of his country, had he so desired. 


moving forward. At eighteen he 
became a student at the University of 
Virginia. He wasn’t quite sure whether 
he would become a doctor and please his 
mother, or a lawyer and succeed his 
father. He would have done well in 
either, with his keen mind and happy 
presence. For a happy year he worked 
hard in the classroom and in between- 
times played star quarterback on the 
University team. 

“Want to go to Annapolis?” his 
father asked him late that spring. 

Dick’s quick mind grasped at the 
word. It meant the United States Naval 
Academy on the Severn River; the 
nation’s school for making naval officers. 
He knew that Annapolis graduates 
roamed the seven seas on Uncle Sam’s 
men-of-war. Travel; adventure; prestige, 
Annapolis stood for. What boy could 
resist it? 


= Byrd is the kind that has.to keep 


from the Institute as an officer 
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friends watch him pit his seeming weak- 
ness against forces beyond him. 

Simple enough in this case: Byrd could 
box, keep his head and out-think his 
man. He had had plenty of practice in 
“taking one on the beak.” He knew 
what his own blood tasted like. 

A sharp thud-smack ended the battle. 
Byrd’s swift right caught the other’s jaw 
straight across and slightly up. Like a 
sack of meal the jaw’s owner dropped 
unconscious on the turf. 

Today Byrd still looks too fragile to 
be an explorer. One forgets that he has 
had plenty of practice in “taking one on 
the beak” from gale and blizzard; and 
that he still knows by many a struggle 
“what his own blood tastes like.” 


WO years laterByrd’s athletic 
prowess and his previous training 
at the University of Virginia brought him 
to a position on the Navy football team. 
He was varsity quarterback and known 
throughout the intercollegiate world for 
his eel-like ability to gain ground when 
his most powerful backs failed. 
In November, 1910, he had a tough 
break. That year Princeton had a _veri- 
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critical moment his line broke. The 
entire Princeton team seemed to charge 
through the hole. 

Like a steel projectile Byrd’s body met 
the oncoming torrent of bone and muscle 
—and stopped it. When the pile dis- 
entangled he could not rise. His left leg 
bones were broken in two places. But 
he had prevented the enemy from scoring. 

A year later Byrd broke his leg again, 
this time with far-reaching consequences. 


E WAS now star member of the 

Navy gym team. After the end of 
the football season he devoted his time 
to developing new and_ hair-raising 
stunts for use against the various col- 
leges which competed each winter with 
Annapolis. 

To beat Yale that year meant winning 
the championship. To do this Byrd 
developed the “Byrd dislocation,” a 
double whirl and catch on the flying 
rings, one of the most dangerous and 
difficult pieces of acrobatics ever tried. 

On the day before the big meet he went 
through his paces. The first time he 
succeeded beautifully in dislocating and 
spinning as he planned. The second 

time, while swinging almost to 





“Sure!” cried Dick, even then 
the incorrigible adventurer. 

He went, and in the summer of 
1908 he became Midshipmian 
Byrd, U. S. Navy. His delicate 
features showed to advantage, 
framed between a neat white middy 
blouse and a man-o'-war’s-man’s 
cap. He was quiet of voice and 
retiring of manner; but he had a 
certain CONVINCINGNEsS about him 
that took. 

For instance, one day a thought- 
iess cadet at the local St. John’s 
Military Academy behaved in a 
careless manner toward the dig- 
nity and honor of the class of 
Annapolis just entered. To be 
specific, he shouted, “Oh, you 
plebe!” to a passing middy. To 
avenge this dire insult a member 
of the fourth class had to fight. 
Byrd, known already as a coolhead 
and a boxer, was chosen. 


OWN behind Old Quarters at 
Annapolis the fight was 
































staged. Only two principals and 
four seconds were present. “ Pri- 
vate-official”’ was the status of the 
fray; that is, a duel of fists for 
honor’s sake. Queensberry rules, 
no gloves;'a fight to the finish. And oh, 
_ bloody! For bare knuckles cut and 
split. 

Byrd and the St. John’s cadet stripped 
to their waists. For all his slenderness 
and good looks, young Dick’s shoulders 
were broad and his reach a good equal 
of his six-foot height. 

His antagonist was shorter; stockier 
and not so erect. But he, too, was a 
clean-cut lad; and, by the build of him, 
sure to be the aggressor. 

“Ready?” jocosely queried a second 
of the stocky cadet. “When do we begin 
to massacre?” his tone seemed to say. 

Byrd answered by stepping forward. 
Whereat the cadet rushed, arms swinging 
and head down. Then, a little slowly but 
ever so surely, began to happen what 
usually happens when Byrd's solicitous 


President Coolidge, Commander 
Byrd, and Floyd Bennett, his 
pilot, at presentation of medals 
for their flight to the North Pole 
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table “tiger team,”’ an ag- 
gregation of tooth-and- 
nail fighters. 

Annapolis met Prince- 
ton on the former’s home 
ground. Every Navy man 
in the fleet who could get 
leave came down to the 
old school to see the 
greatest contest of the 
year. And they were not 
disappointed. 

For three quarters of the game 
the teams wrestled back and 
forth across the field. Then, 
with five minutes to play, Prince- 
ton began a march toward the Navy 
goal. On the six-yard line Navy held. 
Dick Byrd drove his team with a fury 
that was no longer human. But at this 








the lofty gym roof, he lost his 
grip. It was a gruesome sight to 
see the boy’s body shooting 
through the air towards the 
hard floor beyond the mats. By 
the grace of God he landed on 
his feet. But again his left leg 
and ankle were shattered by the 


impact. 
6 Dreary months 
tf in the hospital fol- 
a lowed. 


He was advised 
to lose a year and 
not try to gradu- 
ate in the follow- 


he ed 
‘ ; e 





>| ing June. He re- 
j fused. 

deg Navy surgeons 
)\ nailed his ankle 
together. By 


studying night 
. and day, most of 
ot | the time flat on 
% \; his back, Byrd 

>. managed to 
a catch up in his 
studies. In 


(Continued on 
page 120) 






~ 3 > As Byrd set foot in New 
~~ Ss York City after his flight to 
i x aN France, a mighty cheer went 

pi ae up from thousands who 

oo ; jammed the streets. The 

\ ‘ reception car was deluged 


x with showers of “ticker 
tape’ and confetti thrown 
from skyscraper windows 
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The Bluebird “creeping” at a hundred miles an hour in preparation for the record dash 


rowling Like a Mad Giant, a Squat, Finned 
Automobile Roars to a New World’s 
Record of More Than 206 Miles an Hour 


By CarL HELM 


N THE smooth hard sand of 
Daytona Beach, Fla., a few 
weeks ago stood a low, squat 
machine, the like of which was 

never before on land or sea. 

It had the round blunt nose of a whale. 
Its tail was a great white fin. A calm, 
smiling man climbed into it and gave it 
life. It growled like a thousand mad 
giants. Down the beach it flew like the 
wind. 

Five thousand spectators watched and 
thrilled. A deafening roar—a _ blurred 
flash—the roar died. The metal monster 
stood lifeless again, five miles from the 
start. Captain Malcolm Campbell, Brit- 
ish automobile ace, and his Bluebird— 
such is its gentle name—had broken the 
world record for speed on land. 

He had made 206.95602 miles an hour 
by official clocking of the American Auto- 
mobile Association. A mile in 17.395 
seconds! His tachom- 
eter, he reported, regis- 
tered 220 miles an hour 
when he crossed the fin- 
ish line—a rate under 
seventeen seconds a mile. 
He had beaten by 3.164 
miles an hour the pre- 
vious record, held by 
Major H. O. D. Segrave 
and his British Sunbeam. 

Three days later an 
American youth, Frank 
Lockhart, went after the 
new record. He sent his 
little bulletlike car 
streaking at 225 miles 
an hour, unofficial, but 
as it entered the meas- 
ured course it swerved 
and plunged into the 


ocean. Rescuers pulled Lockhart out a 
hundred yards from shore. He almost 
paid with his life. 

The next day the car of another 
American record seeker burst into flames 
and was driven into the surf to prevent 
greater disaster. A third American car, 
1,500-horsepower Triplex of J. M. White 
of Philadelphia, was barred for its lack 
of the reverse gear prescribed by A. A. A. 
rules. 


APTAIN CAMPBELL'S record 
stands—until somebody else goes a 
few seconds faster! 

But why all the hurry? What good 
comes from these amazing speed con- 
tests? How is mankind or science 
benefited? Sixty to seventy miles an 


hour is about the limit of the average 
driver's ambition. Laws and the exi- 
gencies of traffic make even fifty miles 






Frank Lockhart, American challenger, and a photograph of the sad end 
of his effort to beat Campbell’s record. Going 225 miles (unofficial time), 
he plunged into the surf. Driver and car are shown being dragged out 
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Captain Malcom Campbell, who set a 
record of better than 206 miles an hour 
with his Bluebird and says he’ll do 30 


hazardous. What difference does it make, 
then, if somebody proves he can drive 
almost 207 miles an hour? 

Your own car, be it flivver or limousine, 
will answer. With each new year and 
new model, you ride in increased com- 
fort and pleasure and for less money. 
But almost a score of men, since the 
automobile was invented, have sacrificed 
their lives to make that so. 

The history of the motor car has been 
made on the race courses of the world. 
The “Knights of the Roaring Road,” 

most of them dead or 
forgotten, have made 
it possible, in part, for 


€ 
the man of average 
means to own a Caf. 
@ Two of them at least, 
5 


Ralph Mulford and 
Louis Chevrolet, be- 
} came great automobile 
engineers. 

Races and speed con- 
tests form the labor- 
atory of automotive 
science. Engineers 
with their blueprints 
may theorize; the speed 
drivers. casting dice 
with death, prove oF 
blast their theorems. 
There is hardly an m- 
provement in the auto 
mobiles of today that 
cannot be traced to 

the hazardous 
game of the kings 
of speed. Their 
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“ont often tragic exploits 
ee roduced f our-W h ee ] 
brakes, balloon tires, eight-in- 
line engines, quicker getaway, 
acceleration, flexibility—and, 

rhaps greatest of all, inex- 
pensive but efficient construc- 
pe The first important speed 
contest on record was held in 
the spring of 1895—from Paris 
to [Bordeaux and back, a dis- 
tance of 744 miles. It was won 
by M. Levassor, a manufac- 
turer of woodworking machin- 
ery, in a four-horsepower, 
pneumatic-tired Panhard car, 
with an average speed of 15.4 
miles an hour. Observers said 
his “recklessness” in driving 
at that dizzy rate won the race. 

The doughty Frenchman 
considered himself more a 
sportsman than a “speed de- 
mon,” and held his perform- 
ance more thrilling than bene- 
fcial to mankind. But ever 
since the day of his triumph, 
racing has played an important 













































Aside view of the rear of the Bluebird, showing 
the detachable fin provided to increase stability, 
and the radiators. Left: Front view of the 900- 
horsepower machine that cost Captain Camp- 
bell $100,000 to build. Its engine is similar to 
that which won the Schneider trophy for 
Great Britian in the seaplane races at Venice 


CUSHION FOR 


KEEPS A 
HEAD OF DRIVER STRAIGHT COURSE 









The 12-cylinder Napier-Lion engine of the B/uebird, motor car speed 
champion. It makes 3,300 revolutions a minute and weighs but .054 
pounds for every horsepower developed. Right: Diagram of the car 


part in the development of the motor 
car. 

The Gordon Bennett Cup classics in 
the early part of this century created 
keen competition in motor construction 
among the great scientific minds of the 
various countries. No more than three 
entries from a country were allowed, and 
every car had to be built entirely in the © 
country of its origin. Thus French, 
German, English, Italian and American 
brains and skill concentrated on the same 
problems, and the automobile was de- 
veloped through the involuntary inter- 
play of ideas. 

Undoubtedly the Americans benefited 
most. While the Europeans were content 
to leave the motor car to wealthy sports- 
men and seekers of thrills, our en- 
gineers and manufacturers saw its com- 
mercial possibilities — and 
that is where the average 
car owner of today comes 
in 


know. 
found out. 


duction. 


him. 


In 1905 an automobile 
speed contest was held at 
Palm Beach. Europe sent 
its best cars and bravest 
drivers. It was still almost 
completely a question of 
sport in those days. The 
automobile was still a “‘horse- 
ess carriage,” somewhat of 
a luxury for the man of 
means. It happened that 
among the spectators was a 


AT FULL SPEED, WIND 
PRESSURE PRESSES 
BODY TO GROUND 
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quiet, thoughtful little man by the name 
of Ford. While the rest of the crowd was 
yelling off its excited head, Mr. Ford was 
thinking. There were screams, a crash. 
A French car turned over. 
furore Ford picked up a valve strip stem 
from the car, examined it, and asked 
what it was made of. Nobody seemed to 
Ford took it home with him and 


After the 


ENRY FORD had recently organ- 
ized his motor car company and 
was aiming at inexpensive quantity pro- 
That was one reason the small 


bit of steel inter- 
ested 


He 





The Triplex of J. M. White, barred from the speed trials despite its builder's 
effort to bring it within the rules by a special reversing device hung at its rear 


STEERING RODS . 








REAR WHEEL 





STREAMLINING 
discovered that it was mixed with 
vanadium. The use of vanadium steel 


as the chief metal for working parts in 
American motor cars dates from that 
day. 

Captain Campbell's record-breaking 
Bluebird introduced and proved new de- 
partures in engineering and construction 
which probably will have their effect in 
the automotive industry. He borrowed 
both the heart and the wings of the air- 
plane. The Napier-Lion engine is similar 
to that which won for England the 
Schneider trophy in the seaplane races at 
Venice. That will interest engineers. His 
system of air vanes and the 
great fin of a tail to overcome 
air resistance will interest 
manufacturers, constantly 
seeking to cut down fuel con- 
sumption of the ordinary car. 

Captain Campbell believes 
his Bluebird capable of 300 
miles an hour on a concrete 
track. There seems little doubt 
that engineers can build still 
faster cars. But there is con- 
siderable doubt that human 
beings can drive them. Von 
Helmlioltz, German physicist, 
found that a nervous excita- 
tion travels from 147.6 to 180.4 
feet a second. Campbell’s car 
attained 300 feet a second, 
faster than his brain could 
order a muscle to move! 
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Trans-Atlantic Radio 
Joins Two Conventions 


News the Camera Brings 


eae 


Flight in Aged Plane 
Shows Aero Progress 


Relics 3,000 Years Old 
Dug Up Near Berlin 
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Pesce ie Leien ain Now S.4 Salvage Project Qu oy mos. he ees devin an 
co 1 1 e ios u 1 » Sa Vage officer; 
Uses Model Pontoon oo 


use of a radio telephone double hook-up. 
Bancroft Gherardi, American, at microphone 


To contrast modern aviation with that of the past, Capt. 
H. C. Richardson, of the Navy Bureau of Aeronautics, 
seen ready to hop, recently flew this obsolete, 16-year-old 
Curtiss seaplane at the Anacostia Naval Air Station 


a 


Petrified bones, curious implements, and fossilized re- 
mains of human bodies, believed to indicate a civilization 
of 3,000 years ago, were recently found at Lossow, Ger- 
many. Here they are being classified for scientific study 


divers at the scene examine the operation 
of the valves and other operating equipment 


*) 


ry 


Pontoons of 60-Hour Atlantic Boat 


Adrien Remy, inventor of the craft that he expects 
to set a new speed record, described in this maga- 
zine last month, is seen in one of the pontoons 





i A novel demonstration of the 
The Mechani cal Man device, described in our Janu 
Shown by His Maker ary issue, with body, arm 


and legs for humorous 
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A jackhammer, driven by 
compressed air, being op- 
erated by a Moor in one of 
the extensive Riff mine 
operations in North Africa 


ew Wizardry of Compressed Air 


A Fascinating Story of a Giant Strong Enough to Probe the 
Earth and Gentle Enough to Perfume a Lady’s Handkerchief 


AT-A-TAT-TAT! | Compressed 
air drills, bucking mechanical 
animals with iron bodies and 
rubber-hose tails, shattered the 

quiet of the narrow tunnel. Beneath 
flood lights that bathed the jutting rocks 
in a weird glare, three score men toiled 
and sweated. Up ahead, thirty bounding 
metal rods in a ring-shaped frame bit 
and chewed at the blank wall that ter- 
minated the passage they were boring 
beneath a mountain peak. 


By RoBERT E. MARTIN 


at Berne, Wash., to emerge near the city 
of Scenic far to the west. Already, work- 
ing inside and into the mountain from 
starting points all along the “pioneer” 
shaft that this record-breaking gang 
helped to pierce, men have dug alongside it 
nearly four miles of the full-sized main 
tunnel. As this is written, more than a 
third of the Cascade bore is lined with 
its tubular shell of concrete and ready for 
electric trains that will race through it. 


Compressed air is literally blowing that 
tunnel through the Rockies. It races 
through air hoses, a leashed tornado of 
energy, to hurl itself against granite in the 
clattering rock drills. In huge “concrete 
guns,” it spurts a plastic mass of gray- 
white lining into the circular forms that 
bridge the tunnel’s roof. Through a 
hundred-odd devices of man’s ingenuity, 
this powerful servant is driving to com- 
pletion a tunnel that, without it, would 

have been a hopeless under- 





Eight, nine feet deep the 
probing rods chattered their 
way into granite. Then si- 
lence, save the scurrying of feet 
as men raced back half a mile 
toward sunlight and safety. 
A dull boom, and_ blasting 
gelatin clinched the eight- 
foot victory they had won , 
from the unyielding mountain. 

“There’s a mark for them to 
shoot at!” It was the foreman 
speaking. His gang had set a 
new world’s record. In less 
than thirty days their drills 
had cleaved one thousand, 
one hundred and fifty-seven 
feet of eight-by-nine tunnel in 
solid rock! 

By next October, it is ex- 
pected, trains will be running 
through the eight-mile Cas- 








taking. In the time it would 
take two men with sledge ham- 
mer and hand drill to chip a 
hole a foot deep, for instance, 
the man with a modern com- 
pressed air drill has advanced 
twenty-five feet! 


EW of us realize what we 

owe to this magic, pulsing 
gas that engineers have tamed 
and put to work for us. Little 
bubbles of air, jammed to- 
gether, crowded, and thrust 
through prisoning tubes, are 
the driving force that enters 
everywhere into our daily life. 
From the tiny atomizer that 
perfumes milady’s handker- 
chief to the giant, 5,000-cubic- 
feet-a-minute air compressors 
that run shipyard riveters, 








cade Tunnel, America’s great- 
est, that dives into the Rockies 


Compressed air drilling holes that will be filled with dynamite in quarrying 
operations in New Hampshire. One of the myriad uses of harnessed air 


machines of all descriptions 
bend it to purposes as varied 











20 “ 
and often as spectacular, as in the great 
tunnel it is blasting beneath the Rockies. 

The gold in your watch—the diamond 
in your ring—both were drilled out of the 
earth by compressed air. It cleans your 
fur coat and speeds your mail through 
underground tubes. Trains depend upon 
its mighty force to drag them to a stop 
should danger threaten, and to set 
the signals that warn of it. Com- 
pressed air mixes nitroglycerin and 
paints your wall. It sends tor- 
pedoes on their deadly missions 
and guards dams from the fury of 
driving ice. It aims and reloads 
great coast defense guns, and 
refines asphalt. Recently a star- 
tling new use has been found for 
leashed air. Towering waves were 
lashing the great oil pier at El 
Segundo, Calif., with the fury of a 
tempest. A previous terrific storm 
had swept half its length away. 

Watching the breakers crash upon 
the shuddering pier, a tense-faced 
man in a little shore building stood 
beside a racing chugging air com- 
pressor. Around a dial on its top 
crept a little metal finger—touched a 
mark at the end of the scale. The 
man threw a valve open, and air 
hissed through pipes that led to the 
sea. 


HROUGH sheets of rain lashing 

the windowpane, he watched a 
miracle happen. Out along the pier, 
a minute or two after he turned the 
valve, the giant waves subsided. 
Where mighty breakers had threat- 
ened to destroy the vessels that had 
not had time to escape the storm’s 
fury at the pier’s edge, gentle swells 
now softly rocked them. 

Little bubbles of air, streaming 
from holes in submarine pipes just 
laid near the pier, had tamed the 
mighty ocean. The jets, for all their 
airy origin, tripped up the waves and 
destroyed their force. The try-out 
in a Pacific tempest was successful; 
and today a number of these com- 
pressed-air breakwaters, invented by 
Philip Brasher, a Princeton, N. J., 
engineer, are saving thousands of 
dollars’ damage to shipping and 
wharves along the Atlantic and 
Pacific coasts. 


T WAS more than fifty years ago 
that Alfred Ely Beach, New York 
City editor and inventor, installed 
beneath a downtown street a com- 
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pumped into the broken maj 

out the mud and salt water ani 
filled it. Divers, breathing co 
pressed air pumped to them thro h 
hoses, found that a new —, 
would have to be welded into a 
pipe. It was done with welding 
torches fed by compressed air, 

In all the annals of Compressed 
air history, however—a history that 
goes back to the first primitive ai 
machines that reduced ore to metal 
and forged iron and steel as early ag 
2000 B.c.—one incident stands out 
because compressed air actual} 
played in it no part at all! It ro 
pened a few months ago, high in the 
Rockies, where men were work; 
boring the Grizzly Creek tunnel, 

Just at midnight, tragedy de. 
scended upon the six men in the shaft 
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pressed-air underground railway 
tube of his own design. His novel 
subway car, driven the length of a city 
block and around a right-angled turn by a 
100-horsepower blower, was patronized 
by hundreds of thousands of passengers 
in the single year of its experimental 
existence. That was the forerunner of 
the pneumatic mail tubes that speed your 
letters, today, beneath the streets- of 
great cities at thirty miles an hour despite 
traffic-blocking storms and snow. In 
New York alone, for instance, letters 
shoot through twenty-seven miles of pipe 
to twenty-five branch post offices just as 
pneumatic cash-carriers bring you change 
in a department store. And at great rail- 
way terminals torpedolike, polished-steel 
projectiles that carry 500 letters apiece 





Above: Divers just come up from drilling 
holes for blasts to remove a rock ledge, 
dangerous to shipping, in the East River, 
New York. Below: Cleaning a skyscraper by 
compressed air, which blows sand against it 


come hurtling through the pneumatic 
tubes with the last-minute mail to go 
aboard fast trains. 

In an emergency compressed air 
may prove invaluable. One day a 
dredge dropped a heavy anchor and | 
smashed the great cast-iron water | 
main that dives into the bay at the - 
lower end of New York to supply — 
Staten Island with water. Engineers 
closed the gates at each end of the 
main and rushed to aid the thousands 
deprived of water. Compressed air, 


—tragedy in the form of an aya. 
lanche of tale rock, huge boulders 
and crashing timbers, burying them 
alive. The oncoming shift sprang 
to the work of rescue, and H. Y. 
Dardier, of the contracting firm, 
ordered: 


- ae: the air compressors!” 

Men looked at him, amazed, 
The double length of air hose was 
frayed, torn, utterly incapable now 
of forcing air to the imprisoned men, 
But the compressors chugged away 
until, hours later, the prisoners were 
reached. All save one had perished, 
Dardier knew no air could reach the 
entombed tunnelers. But he also 


aH knew the terror that would grip the 


prisoners with not a sound of effort 
to help them. When he started the 
machines whose reverberations pene- 
trated to the very depths of the tun- 
nel, the survivor said, the sound 
came as a cheering message. Those 
that died knew to the last that no 
effort was being spared to save them, 
Couldn’t they hear the air com- 
pressors? 








Using compressed air to cut into the rock in works 





of the Gib Consolidated Mining Company at 
Basin, Mont., a method effective in copper mining 
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To Deliver Music by Wire 
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THREE CHANNEL. 
THREE - PHASE, 
WIRED RADIO 


~ a TRANSMITTER 


Apparatus Designed to Supplement Radio 
By Delivering Programs to Our Homes Just 
As Are Electricity and Telephone Service 


By EDWIN 


ITHIN the next few months 
radio broadcasting will enter 
an important new phase. It 
is wired radio. 

While present broadcasting and re- 
ceiving will go on as usual, elaborate new 
programs from an entirely, new source 
will travel into American homes along 
the wires that supply light, heat and 
power. 

With a special receiving instrument 
rented from your local electric lighting 
company, you can plug into any light 
socket and receive programs and the 
“juice” to run the receiving set. 

This remarkable system, involving 
radically new inventions in transmitting 
and receiving instruments, is a develop- 
ment of the “wired wireless” or “line 
radio,” invented some sixteen years ago 
by Maj. Gen. George O. Squier, U.S. A., 
retired, formerly Chief Signal Officer of 
the Army. Engineering research carried 
on at a cost of $2,000,000 during the 
last six years under direction of R. D. 
Duncan, Jr., has developed the idea into 
a practical system. 

A subsidiary of one of the world’s 
largest public utilities companies has 
completed plans for immense wired 
radio broadcasting studios in New York 
City, from which programs eventually 
will be supplied to wired homes in many 
cities throughout the nation. The 
receiving and transmitting instruments 
are being made. 

The announced purpose is neither to 
supplant nor to compete with wireless 
broadcasting, but rather to aid in solving 
broadcasting problems by relieving con- 
gestion of the ether, eliminating inter- 
ference, and simplifying reception. The 
old and new systems may be enjoyed 
side by side. 

Briefly, the plan is this: 

, Frograms picked up by microphones 
In the studios will pass over telephone 
lines to electric power substations in 


KETCHUM 


various cities. In each substation a high- 
frequency wired radio transmitter will 
send the signals out over the power lines. 

The householder will pay a monthly 
rental ranging from $2 to $4.50, depending 
on the type of instrument. This will in- 
clude installation and servicing of the 
instrument. Least expensive will be a 
simple crystal detector for use with head- 
phones. Standard equipment will be a 
three-tube set, consisting of a detector 
and two stages of audio-frequency ampli- 
fication, with a rectifying tube to supply 
direct B current to the set from the 
alternating house current. A loudspeaker 
will be included. 


HE new wired radio receivers must 

not be confused with the ordinary 
“electric” radio receiver. The former 
detect only signals which come over the 
wires, while the latter bring in only sig- 
nals from the ether. One cannot be used 
in place of the other. The engineers 
have, however, devised a means of con- 
necting the special wired radio detector 
with any wireless receiver to make the 
latter serve as an audio amplifier. Pres- 
ent loudspeakers also can be used for 
wired radio. 

Your present set, however, cannot be 
used to bring in the wired signals with- 
out the special detector. And it will be 
impossible to avoid rental by yourself 
building a detector. An_ instrument 
known as a “sound blocker,” inserted in 
the electric supply line from the street, 
will block the signals to any one who 
does not pay for them, while still per- 
mitting the light current to pass into the 
house. 

For subscribers who wish to receive 
both wired and wireless programs, there 
will be supplied a small wireless detector 
which, when used in connection with the 
wired radio receiver, will bring in signals 
from the ether. 

Three programs will be sent out simul- 
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How the new “wired radio’”’ service will carry 
national and local programs into homes which will 
receive them by plugging into electric light sockets 


taneously on three separate telephone 
lines. At the transmitter in each power 
substation the telephone impulses will 
be impressed on three different carrier 
waves ranging in frequency from 20,000 
to 60,000 cycles. These waves will go on 
the same wires with a three-phase, sixty- 
cycle lighting current of 2,300 volts, 
which will be “stepped down” by pole 
transformers to the usual 110 volts be- 
fore entering the home. The main pro- 
grams will run continuously from seven 
A.M. until midnight. Each substation 
will be in effect a small broadcasting 
station, capable of transmitting not only 
the main programs, but also such local 
programs as may be desired. 

The desired program will be brought 
in by the subscriber simply by turning a 
selector switch to one of three numbered 
positions. This selection will be accom- 
plished by filter coils in the set, which 
will block all but the desired wave 
length. No tuning adjustments will be 
necessary, for the set already will have 
been tuned in the factory to receive any 
one of the three radio frequencies. 


HE limitation in number of pro- 

grams will be more than balanced, it 
is announced, by unusual quality and 
wide variety of numbers on each. Pres- 
ent plans provide for an average of 510 
numbers a day, including music of all 
kinds, lectures, sport events, news bulle- 
tins, stock market reports, weather fore- 
casts, and so on. Special events such as 
boxing matches, football games and 
speeches by prominent men will be picked 
up through telephone line connections, 
as at present. (Continued on page 137) 
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The Electric Pilot 


A Thrilling Episode in the Life of a Stunt Flyer, 


Whose Invention Led Him into Perilous Adventure 


By Beryt D. and OrvitLe H. KNEEN 


Illustrated by Harry Townsend 


N THE springy surface of his “high-flying ostermoor,” 

Dick Warner rolled over luxuriously and for safety’s 

sake grasped the edge of the upper wing. To the crowd 

a half-mile below, now merged into mere white splotch- 

es against the green of the fair grounds, he had been the fool- 

hardiest of the air circus stunters. Times innumerable the 

“Human Skyrocket” apparently had risked his neck to put 
another crick in those of the thrill-hunters on the ground. 

But Dick privately knew himself to be a cool and collected 
acrobat, who did his tricks a few thousand feet high because the 
higher the stunt, the higher the price. He drew deep breaths 
from the cool atmosphere, into whose deep blue depths the 
machine roared. 

“Oy, what a life!” he remarked to the glistening surface of his 
old “Jenny.” “Let’s see—I’ve 
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quickly away to hide—whatever it was he was trying to hid 

“Well, good luck then,” said the chief, holding out his hang 
“Lord knows we need something to steady the planes when th 
pilots can’t. Make your gadget work, and I'll put you on again 
as Solo Dick, who drives his plane and does tricks at the same 
time.” 


rr WAS all of a year later that, from the shady depths of the 
Borden Airplane Company’s engineering rooms, there floated 
a wisp of subdued song, which sounded much like that war-time 
ballad of the flyers: 
“The motor’s punk, the pilot's drunk, 
The kid is sure to flop.” 

Jack Graves, company test pilot, listened a moment as he 

entered the door, followed by a 





hung from the wing tip with one 
hand, made a plane change from 
wing to wing, another by ladder, 
done a cable-dip hand over hand, 
down and up—and I’ve given 
them the gr-r-reat head-down 
swing from the end of a rope 
ladder at sixty miles per. Now 
we'll do the ‘living skyrocket’ 
and call it a day—and I'll get in 
a few licks on my automatic 
control. Easy come, easy go, so 
here goes!” 

Billy, his pilot, signaled that 
they had reached 4000 feet, and 
the plane banked sharply as it 
turned to circle over the field. 
With a roll and a flop, Dick shot 





VIATION owes an everlasting debt to 
the stunt flyers—those skillful dare- 
devils who, probably as much as any 
other group of airmen, have promoted 
safety and confidence. in flight. 
bergh himself’ began ‘his unequaled ca- 
reer with circus stunts far out on a 
trembling wing. As you read this story 
you will be doubly interested to know 
that its thrilling incidents are based on 
actual feats of stunt flyers, and that an 
invention like the one on which the plot 
hinges recently has been put to actual test 
in France.—The Editor. 


girl much too pretty to be per. 
mitted to journey home uw. 
accompanied. 

**Nobody home,” announced 
Jack, then, feigning to see Dick 
bent over his board, immersed 
in drawings and computations 
“Why. see what the ground 
squirrels left. Figures, figures 
everywhere. .. .” 

“But not a drop to drink,” 
finished Dick. ‘You might as 
well run along—these figures are 
for more mature minds. But 
some day they will save som 
pilots from broken necks.” 

“By which time I'll havea 
long white beard to get tan 


Lind- 








off the steeply inclined wing into 

space. Those below could see him with binoculars as he turned 
over and over, as though falling unhindered into the hard arms 
of Mother Earth. 


FTER a thousand feet of diving, end over end, Dick pulled 
the rip cord of his parachute and the little pilot-chute 
opened above him. Then, just as the big umbrella began to 
unfold, he pulled another cord which set off a smoke bomb, from 
which arose great black clouds. From around his waist he re- 
leased red streamers which glistened in the sun like licking 
flames. It was a good stunt, he told himself, as he floated away 
from the field in a fifteen-mile wind. If he could work out that 
new combination with Billy. . . . He glanced at the field where 
the plane should be gliding to rest, but saw only wildly-rushing 
specks of humanity. He managed to twist a little in his harness, 
and even as his eyes lit upon the distant lake, a silvery shape 
plunged into its blue depths. 
“Bill's down! He hit the only water there is, but even if he’s 
a 


The head of the flying circus shook his head. “We can’t show 
without the ‘Skyrocket’, Dick. The old Jenny must have had 
some weak spot. You can go up in Pete’s ship—he’ll soon get 
the hang of it, though it will be some time before he’s as good 
as Bill was.” 

Dick was obdurate. “No use,” he said. “You know I’ve been 
working on my automatic control, and somehow Bill’s crashing 
seems to tell me it’s time to get back to the drafting board. Too 
many good men coming down these days. . .” and he turned 


gled in the controls. Come on, 
Marian, let’s leave the old pencil-pusher in his misery—only 
falling he'll ever do will be to fall asleep.” 
But Marian lingered. 
“What about the specifications, Mr. Warner?” she asked 
gravely. “I'd be glad to come back and type that last page over.’ 
“Thank you, tomorrow will do,” said Dick, with a quick 
glance at the manager’s secretary. Why, he thought, do manager 
allow such good looking secretaries around their factories? Not 
that it mattered to him, of course, but with the bums that om 
meets around such places. . . . 
Jack Graves carelessly picked up a blueprint. “Automatic 
control—the pilot's delight,”’ he sniffed. ‘“Think of drawing good 
money for such monkey business!” 
Dick flushed. Marian frowned at the pilot. 
“You'll have a chance to try out the first model before long, 
Jack,” she said. “It’s going to be the making of this plant, # 
the boss told the president today.” Then, turning to Dick: 
“Mr. Burton is so anxious to get the plans finished that he 
told me to give you all the help you need from now on.” 


“TINE!” said Dick heartily, and shot a swift glance at Graves 
“We'll soon be ready for Jack the High-Flyer, here.” 
“Buenos dias, old sport,” retorted the latter as he turned to 
go. “A bird in the air is worth two on the ground.” 
Diek winced at the implied insult. He heard Marian remo 
strate with the pilot as they went down the hall. “ You knot 





he was a famous stunt flyer only a year ago.” 
Jack’s reply came faintly through the transom. “Was, all 
right. No pilot who hadn't lost his nerve would be wantil 
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these ding-busted automatic doo-dads —I_ don't.” 
Dick jabbed his drafting pen viciously into the 
hoard. “What Miss Caldwell can see in that—that 
” and so on, far, far into the night. 
But on succeeding evenings Dick frequently had 
assistant in his labors, and as the plans and 
- ifications progressed, so did their friendship, 
til he was addressing her as “Marian” without a 
blush. One day she explained the automatic control 
to Jack, who so far had exhibited supreme indiffer- 
ence to the secret device in all its phases. _ 

“You just press a button for turning, gliding, or 
going up or down. The control does everything 
necessary to keep the plane steady. 

“You don’t say!”’ Graves responded. 
takes off and lands too, I suppose?” 

“Now Jack,” she protested, “you know it can't 
do that. It only takes the pilot's place in the air, so 
that he can give more attention to navigating or to 
his plane.” ; 

“Tt can’t be done,” Jack mumbled. “A pilot has 
to have the feel of the air, and no combination of 
machinery, batteries and push buttons can take his 
me Well Dick has already tried out the first model on 
his own biplane and he says it worked without a 
hitch.” ; _ 

“No!” Jack cut in. “You don’t mean to say he 
had the nerve to go up all by himself?” 

Her eyes snapped ominously. “ Dick's got as much 
nerve as anyone around here. Only he’s using his 
head to save other people’s necks.” 

“Dick? O, you mean Mr. Warner. Now Marian, 
I wouldn’t hurt your pet engineer, but you aren't 
getting chummy with him, are you? You still like 
me, don’t you?” He reached for her hand, but she 
put it behind her. : 

“Tlike you well enough, only you get so—so 
flighty, sometimes. Aviation means more than 


“And it 
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Fi rom the swaying rope ladder Dick eased the inert burden from the tiny cock- 
pit of the Dragon Fly and as the Jenny rose, Jack’s body dangled in the air 
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just flying. And goodness knows, a test pilot who goes to parties 
like some I know, may have need of an automatic control some 
time.” 

“Aw, Marian, I only take a nip now and then. A fellow has 
to be a good sport—I can take it or leave it alone. How about a 
ride Sunday?” She hesitated. 

“All right, I do want to learn more about piloting. But you 
can try leaving it alone for a change. Now I've got to get back 
to work.” 

When she entered the drafting room, Dick greeted her 
jubilantly. 

“Just in time!” he announced. “One more copy of this sheet. 
and the final shop order can go out. Then we'll have our control 
installed in no time—or a few weeks at most.” 

“Don’t you find it dull, designing, after stunt flying?” she 
asked, as her fingers flew over the keys. 

“Well,” he pondered, inspecting the drawing critically, “this 
has its thrills, too, and there’s some satisfaction in feeling that 
you are doing something to make flying safer. My stunt partner 
Bill, who crashed out west, might be here today if we had been a 
little further along with the control. Did anybody ever tell you 
I quit stunting because Bill’s crash made me lose my nerve?” 

“O, no,” said Marian, hastily, “Jack never said a word about 
it, and I didn’t—er—wouldn’t believe it anyway.” 


Hé LOOKED into her earnest face admiringly. “ You have 
helped a lot,’ he said. “You're a peach to give so much 
time to my dreams.” 

A few weeks later there was an dir of excitement around the 
field of the Borden Airplane Company that was not due entirely 
to the stimulation of bright spring days. Dick and Jack Graves 
had been making test flights with the Dragon Fly, and the 
automatic control in the diminutive monoplane had worked 
perfectly. 

Marian was inclined to triumph over Jack. 

“Didn't I tell you?” she reminded him, as they stood in the 
hangar one noon hour. “Dick knows what he’s doing.”’ 

“Yeah?” the test pilot queried gruffly. “It hasn’t passed the 
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The test pilot carelessly 
picked up a_ blueprint. 
“Automatic control,”’ he 
sniffed. ‘Just think of 
drawing good money for 
such monkey business!” 





Army inspector yet. If it goes haywire then, it’s good night.” 
“Why, Jack, why should it go haywire? I listened in when 

you reported down over the radiophone this morning, and yoy 

said it was working fine.” : 

“These complicated things always go wrong at the worst time. 
That’s why I prefer to do my own controlling.” 

He pulled off his helmet and reached for his handkerchief tp 
wipe his brow. A coin tinkled on the cement floor at Marian’; 
feet, and she quickly picked it up. 

“What a funny-looking penny—the sides have been filed off.” 

“Gimme that,” he snapped. 

“Why, Jack-the-easy-spender must be down to his last cent,” 
she smiled. “Do you file it for reference?” 

“It’s my lucky penny,” he replied, as he dropped it into the 
pocket of his flying suit. “I'd crash sure if I lost that. The filing 
on the sides is what makes it lucky.” He sighed and reached for 
his hip pocket. “Gosh, I’m tired. Had to step out to a party 
last night, and then your nutty friend Dick gets me down hereat 
eight a. M. to test out his electric pilot.” 


™ we your step,” warned Marian, as she walked away, 
glancing sharply at the tiny monoplane parked in a 

corner of the hangar. “If anything happens on this test, you 

tan look for another—friend,” she finished quickly, and left him 

looking dazed. 

* Across the field she spied Dick rapidly approaching with the 

Army inspector. She waited until they arrived. 

“Captain Perkins and I are going up, Marian,” said Dick. 
“Then if it is O. K., Jack can take him up. The captain wants 
to see someone besides me operate it, of course. If it works as 
well as it did this morning, there'll be nothing to it!” He gazed 
happily at her, though puzzled a little at her downcast face. 

With a rush of wind and dust from the propeller, the Dragon 
Fly roared down the field and took the air on sturdy wings. Dick 
started it into a rapid climb, while the inspector watched intently 
from the rear seat. Again the device worked perfectly, and the 
plane raced back and forth above the field, running steadily o 
an even keel, banking perfectly at the turns, and retracing its 
course without a tremor, guided entirely by the control buttons 
which Dick touched at intervals. Then he dropped the Dragon 
Fly a thousand feet, and repeated. 

Twenty minutes later the little plane slid back to earth. The 
inspector was obviously pleased, though not yet ready to pas 
final judgment. 

* All’s well if it ends well,” he remarked to Jack. “Ready for 
a whirl?” : 

“Up and at ’em,” called the test pilot, climbing into the tight 
cockpit. He grasped the stick, taxied (Continued on page 1%) 
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Risking Death for Science 


No Story of Adventure Ever Written Is More Exciting Than 
These True Accounts of Men Who Experiment on Themselves 








“ AS Kills Noted 
G Surgeon.” 
Buried in the 


news columns, a few 
months ago, appeared 
that heading, with a 
brief announcement ‘of 
the death, in Manches- 
ter, England, of Dr. 
Sidney Rawson Wilson, 
distinguished surgeon 
and anesthetist. No 
blaring headlines; only 
the short statement that 
the doctor’s wife, enter- 
ing his laboratory, found 


















Prof.Harold Maxwell 
Lefroy, found sense- 
less in his laboratory 
in London, a victim 
of his gases devised 
to kill insect pests. 
He died without re- 
gaining consciousness 








him with a mask over 
his face, lying before a 


By Kart Caapin May 


But is it? For half a century naturalists 
have debated the shark’s supposed fond- 
ness for human flesh. The question has 
remained undecided. Heilner believes 
that only one species, the white shark, 
is dangerous, and that all others are 
harmless. To find out, he will swim in 
the shark-infested waters of the Bahamas, 
risking life and limb, though armed with 
a knife against possible assailants. 

Many experimenters have tried the ef- 
fects of poisons on themselves. In tests 
conducted by Dr. Linn J. Boyd to deter- 
mine how much of the poisons of insects 
the human body can absorb without 
serious suffering, fifty students in the 
New York Homeopathic Medical College 
volunteered to take daily doses in cap- 
sules of poisons of spiders, bees and other 


night.” machine which admin- 
1 when istered gas mixtures. insects over a period of six months. For- 
nd you Yet between the lines tunately the results were not disastrous 
é was the heroic story of and a valuable contribution was made to 
t time, a martyr of modern medical knowledge. 
science—one of many 
hief to men who have sacrificed N°? SINGLE act of heroism during the 
arian's themselves to advance great war surpassed that of Miss 
knowledge and mitigate Mary Davies, Welsh bacteriologist who 
d off,” human suffering. died in France a few weeks ago. She 


For years Doctor Wil- 





deliberately inoculated herself with gas 
gangrene germs to test a remedy for the 
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cent,” son had experimented with anes- 
thetics to develop one which) would 
to the prolong that “border” state in 
> filing which a patient, though losing all feeling, 


terrible malady which killed thousands 
of soldiers in the early war days. 
At this moment Sir Henry Hind, the 


ed for still retains consciousness. Success seemed world’s leading authority on Parkinson’s 
party at hand. The only way thoroughly to Dr. N. F. Fisher, of the University of Chicago, disease, is slowly dying in London, the 
ere at test his results was to experiment on him- _*!¢eps after remaining awake five days and four victim of this mysterious creeping paral- 


nights to determine the effects of sleeplessness over 


an extended period. An assistant is testing his ysis which he has tried for years to cure. 


self. He adjusted the gas mask over his 





face—and died. 


pulse, blood pressure, respiration, muscular reac- 
tions and nerve responses in order to learn the de- 


Through his own experiences as a sufferer 
he is discovering new facts about the 

















away, 
ns N MANY fields of science important dis- _ *'s of his condition after the grueling experiment dread disease. ‘Twenty years ago Sir 
» You coveries have been given to the world Henry had the nerves of his left arm 
t him by men who, like this surgeon, have severed, in pes rs yd i ane 
dared to make themselves the of paralysis first hand. 
h the subjects of their own experi- The necessity for self- 
ments. In most cases they sacrifice has been faced by 
Dick. have done so in the face of scientists for centuries. In 
vants danger and uncertainty as to an era prior to artificial lab- 
ks as the outcome; sometimes with oratory light the Dutch hero, 
sazed full knowledge that the odds Jan van Swammerdam, lost 
P, were heavy against them, his sight experimenting with 
‘agon and that death might easily his crude sunlit microscope 
> = pe Soe ba i ere 
sntly s this is written, a dis- the anatomy o e honey 
| the tinguished ichthyologist of bee. It was by conducting 
y on twenty-nine years, Van spectacular experiments on 
g its Campen Heilner, of Spring himself that Lazarro Spal- 
tons Lake, N. J., is sailing to the lanzani, an adventurous Ital- 
agon Bahama Islands on what ian of the eighteenth century, 
may seem a foolhardy ad- first revealed the processes 
The venture. He proposes to of- of digestion which until _— 
pass fer his muscular white body were deep mysteries, One 
as tempting bait for sharks, may imagine the consterna- 
for in order to answer the ques- tion of his horrified fellows 
tion: Will sharks attack and when Spallanzani, determin- 
it bite men? ° John R. Kissinger, who as a U. S. Army private in Cuba risked death and ing to explore 7” ol ie 
188) Pure folly, one might say. permanently impaired his health by contracting yellow fever to study it mentary canal, bo y 
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swallowed linen bags containing bread. 
His friends frankly expected him to die 
of strangulation. What really happened 
was that when’the linen bags had trav- 
ersed the Spallanzani stomach the bread 
had been digested and absorbed. 

Now he swallowed little wooden tubes 
in which were bits of meat, bone, car- 
tilage and tendon. And Spallanzani 
didn’t die from this experiment. He 
learned that the meat, reached through 
perforations in the little tube, was di- 
gested by the stomach juices, while the 
harder substances were rejected, and 
cast out. 

Only the other day, Vilhjalmur Stefans- 
son, famous Arctic explorer, gave him- 
self to experiments to settle the question 
whether a diet of fresh meat produces 
scurvy. With his personal physician, 
Dr. Eugene F. Du Bois, he entered 
Bellevue Hospital in New York City, 
where he planned to eat nothing but 
fresh meat, while submitting to daily 
blood tests for signs of scurvy. 


IR PATRICK MANSON took his life 

in his hands to prove that malaria 
was not a solely climatic disease. Im- 
porting malarial mosquitoes, he exposed 
himself to them in London and developed 
a severe illness of the disease. Happily, 
he was able to cure himself. 

Every one should know the thrilling 
story of Dr. Jesse Lazear, the heroic 
American who, thirty years ago, gave his 
life to prove that yellow fever is contag- 
ious only because its germ is carried by a 
certain kind of mosquito. Dr. Lazear 
exposed himself to such a mosquito bite 
and died of “yellow jack.” But largely 
through his self-sacrifice, the scourge of 
yellow fever no longer threatens the 
human race. 

His historic experiments were recalled 
recently when the American Association 
for Medical Progress bestowed a belated 
reward upon John R. Kissinger, former 
private in the U. S. Army, a hero who 
likewise took a chance with yellow 
fever mosquitoes and became a life- 
long cripple—all to save others. Fol- 
lowing Dr. Lazear’s death, the Walter 
Reed commission, of which he had 
been a member, and which was study- 
ing the disease in Cuba, required fur- 
ther proof that the mosquito was 
responsible. Kissinger volunteered 
and permitted five contaminated mos- 
quitoes to bite him. Three days later he 
was raving with yellow fever. For weeks 
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Dr. Linn J. Boyd and 
some of his “poison 
squad”’ of fifty students 
inthe New York Home- 
opathic Medical College, 
who volunteered to take 
poisons secreted by spi- 
ders and other insects to 
determine their effects. 
The experiments, cover- 
ing a period of six 
months, resulted in many 
discoveries for science. 
All the students realized 
their risks, but all sur- 
vived with no ill results 














J. B. S. Haldane, pre€minent English 
scientist, who underwent vivisection 
to help surgeons devise a method 
of diagnosing and treating diabetes 


he hovered between life and 
death. And though he sur- 
vived, he never regained health. 
“In my opinion,” said Dr. 
Reed at the time, “this ex- 
hibition of moral courage never 
has been surpassed in the 
annals of the United States Army.” 

The enervating hookworm might still 
have its own way in tropical and semi- 
tropical countries if Dr. Maurice Hall 
had not gambled with death by drinking 
a dose of carbon 
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The German physician, Dr, Rober 
Remak, intentionally acquired ail ‘ 
himself of ring worm. Suspecting on 
tain fungus of responsibility for this skin 
disease, Remak inoculated himself 
the fungus—and so found it guilty 

So sure was Louis Pasteur that 
could cure rabies, or hydrophobia, fe 
he planned to inoculate himself. No g 
will ever know whether he would have 
been a sacrifice to science, because 
ordained that an Alsatian lad, J 
Meister, should be brought to Pastey 
suffering from a mad dog's bite. Pasteyp 
cured the lad, who to this day shares fame 
with the great French scientific genius, 


ITROUS oxide was looked upon is 
dangerous when Humphrey Davy 
inventor of the miner's safety lamp, first 
experimented with it. The belief was 
that it made men unconscious, and migh 
make them permanently helpless, 
thought otherwise. He tried it on him. 
self many times before he announced that 
“laughing gas” might be used su 
in dentistry and in other “surgical oper. 
ations in which there is no great effusion 
of blood.” : 

Sir James Simpson believed that 
chloroform could be used safely for sup. 
gical operations, but he had 
to prove it by trying it on 
himself, -his relatives and 
associates. Quite often they 
were found unconscious, but 
they survived. 

We might still be de. 
pending on chloroform, 
ether and “laughing gas” 
if Dr. William Crock. 
er, a botanist in the 
University of Chi- 
cago, had not learned, 
fifteen years ago, that 
illuminating gas 
made carnations 
seem to “go to sleep.” 
The gas contained deadly carbon mon- 
oxide and ethylene, which was suspected 
of being more deadly. Prof. Arno Luck- 
hardt of the University and his associate, 
J. L. Carter, decided ethylene gas effects 

must be tried on a man. : 





tetrachloride. His 
tests with animals 
indicated that 
tetrachloride did 
not harm them, 
although it harmed 
the parasite. Hall 
wanted to see if 
the effect on the 
human system was 
the same. He tried 
it on himself—and 


lived. 





Since Luckhardt was the 
elder and was married, Cartet 


elected to take the chanee,_ 








Luckhardt turned off the 
Within a minute Carter & 
up and wanted to know w 
his associate. hadn’t go 
through with the experim 
He had gone in and out 


ing it. 

For many months Prof. Har 
old Maxwell Lefroy, in the 
Imperial College of Science 


of house flies with a vapor. 








making many 
experiments 
on himself 
and friends 
and relatives, 
+ who often 
=—-—; ZB were found 
unconscious, 
but survived 


Sir James Simpson, who 
proved chloroform a suc- ar : zi : 
cessful anesthetic after visited him, he pointed to 4 


which he called ‘‘ wood oil.” 


One evening, when two friends 


bottle on a shelf and re- 
marked, “I’m not going to touch that, 
for if it fell none of us would survive for 
a second.” 


When he was_ unconscious” 


the influence without realize” 
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and Technology, London, eX, 
perimented to destroy larve 
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A little later he was found poisoned by 
the vapors. He died without regaining 
consciousness. 
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Airplane view of the Saratoga, carrying 
1,499 officers and crew, 115 aviators, 
and 88 planes. Her 180,000-horsepower 
electric plant with mighty turbines 
could supply all the needs of Boston 


AShip That Can Fight a Squadron 


Our Cover Artist Tells Why He Painted 


America’s Great New Airplane Carrier 





























The Saratoga, 106 feet wide, chipping off some of 
concrete walls as she squeezes through a lock of the 
Panama Canal, which has passed great ocean liners 
easily. If stood on end she would, with her 888-foot 
length, tower 96 feet above the Woolworth Building. 
At Tight: The Los Angeles, America’s largest 
dirigible, landing on the Saratoga. The $45,000,- 
000 airplane carrier has a launching catapult and 
elevators hoist planes from below-deck hangars 


By HERBERT PAUS 


HEN the U. S. S. 

Saratoga was 
launched, she was merely 
an “airplane carrier” to 
me—just another big war- 
ship. But when, a few 
weeks ago, the dirigible 
Los Angeles successfully 
landed on her deck, my 
imagination was stirred. I 
wanted to see the Saratoga 
with my own eyes, and 


paint for Poputar Scrence Montuiy 
readers my impressions of this $45,000,000 
marvel. On the cover of this issue I have 
tried to portray something of its colossal 
beauty and tremendous fighting power. 

Both the Saratoga and her new sister 
ship, the Lexington, are the last word in 
fighting ships, comprising the swiftest and 
deadliest air-attack force in the worl. 
Naval men tell me either might defeat 
an entire battle fleet. In speed, either 
could outdistance by more than two miles 
an hour the mighty British battle cruiser 
Hood, largest in the world. 

I can see the Saratoga cutting the waves 
at thirty-nine miles an hour, attacking a 
squadron of enemy cruisers. From her 
deck, four city blocks long and as wide as 
two suburban lots, swarm eighty-eight 
scouts and battle planes and great wide- 
winged bombers. Her own eight-inch guns 
boom. One by one the enemy ships are 
disabled. 

Below deck are hangars filled with 
planes, with electric elevators to hoist 
them. We can see 
gun turrets, super- 
structure, masts and 
funnel—all far to 
one side to allow a 
clear 880-foot sweep 
for planes leaving 
and returning. 
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A Fokker takes the air in a meet at the Los Angeles air 
planes, which includes hangars and workshops with 
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Young America Finds Its Wing 


AVE You Ever Flown a Kite or Tried to Launch a Toy 
Airplane? If So, This Article Will Bring Back the Old 
Thrill. With Aviation Now Taught in the Public Schools, 

Mr. Wheeler Sees in the Astonishing Achievements of 
Youthful Enthusiasts a New Picture of Our Aerial Future 


T WAS meeting day for the model air- 

plane club at South Park, Chicago. 

A group of schoolboys had their 

heads together over a new miniature 
monoplane built by a member. 

“What do you say to launching a para- 
chute from one of these little ships while 
it’s flying?” sug- 
gested a newer 
member. “Ever 
try it?” 

“Hey, tell us 
something new!” 
exclaimed an old- 
timer. “Haven't 
we been trying to 
pull that stunt for 
two years? Try 
and do it!” 

Standing a little 
apart, a dark- 
haired lad, smaller 
than the rest, had 
been listening si- 
lently. Now he 
stepped up and 
announced qui- 
etly: 

“T think I see a 
way to do it.” 

“Yeah? Let’s see.” 

“Next week I'll show you.” 

Next meeting day Eddie Marcouiller 
appeared with a model plane and a smile 
of triumph. 

“Well, Eddie, what about the para- 
chute?” they demanded. 

Eddie said not a word. He wound up 
the rubber-band power plant of his little 
ship and up she soared, completing one 
graceful circle, and starting on another. 
Then suddenly a tiny umbrella dropped 
from under the wings, opened, and drifted 
slowly to the ground. The plane went on. 
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By EDGAR C. WHEELER 


With yells of delight the boys rushed to 
the miniature craft, when it came down 
at last, to learn the secret. They found 
that Eddie had rigged up a simple inven- 
tion consisting of a small propeller placed 
beneath the fuselage in the wind stream 
of the main propeller, and a little trap- 


Winding up the rubber- 
band motor of a new plane 
at the airport and flying 
field provided by the Los 
Angeles Playground Com- 
mission. The port has for 
models all the equipment 
of the best real airport 


Boys from Clearwater who 
took the prize for being the 
largest squadron in a re- 
cent California contest at 
Los Angeles. The planes, 
several of which placed in 
the competition, each had 
their own separate hangar 


door in the bottom of the fuselage. The 
parachute had been stored above the 
trapdoor, which had been held shut bya 
pin. From this pin to the shaft of the 
smaller propeller ran a slack thread. As 
the plane progressed, the revolving shaft 
had wound the thread taut, pulling the 
pin, opening the trapdoor and releasing 
the parachute! 

Only a plaything. 

Yes, but years ago two other boys, Or- 
ville and Wilbur Wright, played in the 
very same way with a toy flying machine. 
And out of their play grew the wonder of 
modern airplanes. Today, throughout 
the United States, thousands of school- 
boys—and girls, too—are building and 
flying ingenious models of monoplanes, 
biplanes, seaplanes—driven by rubber 
bands and alarm clock springs. They, 
too, are scheming and inventing ways to 
make their creations fly ever farther, 
faster and steadier. They will be the air- 
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Jane designers and inventors of the 
P producing machines surpassing 
port we can picture now. 

‘4g this is written, representatives of 

; 000 school superintendents, meeting in 
19, n, are planning to make aviation 
ae oe a part of the regular courses in 

ed and high schools—a proposal re- 
cently advanced by the Daniel Guggen- 
heim Fund for the Promotion of Aero- 
ngutics. There will be textbooks explain- 
ing the principles and mechanics of flight, 
well as practical instruction in design- 
ing, building and flying airplanes. And 
while these plans are in progress, there 
are being staged at least two great national 
model airplane contests in which youth- 
ful builders from many cities are entering 
their small planes and gliders. 

Anumber of schools already have taken 
definite steps in teaching the young idea 
how to fly. Some have made the start in 
their manual training departments. In 
the Washington School in New York 
City, for example, boys from eight to 
twelve years old have just completed 
eight flying models of various machines, 
including Col. Lindbergh’s Spirit of St. 
Iouis and Commander Byrd’s America. 


NE or two schools have gone so far 
O as to purchase full-sized planes for 
instruction in the theory and mechanics 
of fight and in actual flying as well. One 
of these is the Galt Joint Union High 
School at Galt, Calif., near Sacramento, 
where a four-year aviation course was 
started last fall. The course equipment 
includes a ninety-horsepower Eaglerock 
biplane with a cruising range of more than 
500 miles. Students have christened the 
ship the Spirit of Galt Hi. , In addition, 
there are two nonflying planes and eight 
airplane motors. All equipment was ob- 
tained from the U. S. Government, and 
was formerly used in the Army 
and Navy air services. 

The first year of instruction 
covers physical geography in its 
relation to flying and elementary 
principles of aircraft design; the 
second, meteorology and engine 
construction and operation; the 
third, advanced design and aero- 
dynamics; the fourth, more design 
and construction, engine opera- 
tion and a full year’s training in 
navigation and flying with an in- 
structor. Altogether, the program 
ismuch the same as that fol- 
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lowed in the flying schools 
of the U.S. Army Air Corps. 


have been thirty-two stu- 
dents, and all have expe- 
rienced the thrill of flying 
with an instructor. The 
training includes a rigid in- 
spection of the plane after 
each flight. In this way the 
pupils become thoroughly 
familiar with all the mech- 
anism. 

A recent remarkable 
achievement of the Galt 
school students was the 
assembling of a seven-pas- 
senger Fokker-type Martin 
observation plane, which 
the boys changed to a single- 
control of passenger type. 


On completion of the high school flying 
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Actual class scene at Galt Joint Union High School, Galt, Calif.,— 
students checking their plane, Spirit of Galt Hi, after a flight 


The experiences of these schools give 


course, each student will be eligible to be- 
come a cadet flyer in either Army or Navy. 





Editor. 





Popular Science Monthly was one 
of the first to tell how to build 
model airplanes. From month to 
month we have published designs 
and blueprints of flying models. 
Our latest 
**pusher” 
page 82 of 


is a_ two-propeller 
model described on 
this issue.—The 








Another California high school recently 
purchased from the Government a $35,000 
Martin observation plane. It was partly 
assembled at Rockwell flying field, then 
towed to the school campus, where the 
schoolboys completed the assembly, super- 
vised by instructors, Lieut. L. T. Kittredge 
and J. G. Dickson. 




















we - 


In this school actual 
flying is prohibited. The 
plane is used entirely for 
‘ground work.” Already 
the young mechanics 

have dismantled the 200- 
horsepower Hispano motor, 
learning the secrets of its 
operation, part by part. 
It is expected that actual 
flying soon will be included 
in an advanced course. 


Dedication meet of the Los Angeles Junior Airport. 
Note the marked-off runways. Left: San Diego, 
Calif., high school boys begin to dismantle the 
observation plane obtained from the Government 


an indication of what may be expected in 
other cities if the plans of the Guggen- 
heim Fund are carried through. Courses 
in aeronautics already have been estab- 
lished in California Institute of Technol- 
ogy, Massachusetts Institute of Tech- 
nology, Leland Stanford, Jr., University, 
the University of Michigan, and New 
York University. To extend the plan to 
elementary and secondary schools, a com- 
mittee of eighty leading educators, headed 
by Dean John H. Withers of New York 
University, is coéperating with school 
superintendents throughout the country. 


AST year, under the supervision of the 
Playground and Recreation Associ- 
ation of America, more than 20,000 boys 
and girls entered miniature airplanes of | 
their own making in endurance contests in 
more than 100 cities. The winners quali- 
fied in a big national finals meet which 
was held in Memphis, Tenn., last Oc- 
tober. Some of the com- 
peting ships were copied 
exactly to scale from real 
planes; others were of orig- 
inal design. 

The record flight was 
made by a little thirty-nine- 
inch monoplane with twin 
propellers, built and 
launched by a twelve-year- 
old Chicago boy, Jack Lef- 
ker. It stayed in the air 
five minutes and thirty- 
seven seconds! 

This year the youngsters 
are keener than ever for the 
new sport and two national 
contests are under way. 
One is a repetition of the 
national playground tourna- 
ment, directed by Orville 
Wright, chairman, and Col. 
Charles A. Lindbergh, as- 
sociate chairman. Com- 
mander Richard E. Byrd, 
U.S.N., and Henry Ford are other mem- 
bers of the committee in charge. Bulle- 
tins distributed among contestants give 
detailed instructions for building model 
aircraft, and in some cities the boys and 
girls are aided by playground instructors. 
The national finals will be held October 5 
and 6 at Atlantic City, N. J. 

Orville Wright, the father of aviation, 
says: 

““My first interest in aviation started 
with a toy flying (Continued on page 136) 
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You might take this for a wholesale pharmaceutical plant, but it is the Toom 
of one of the perfume plants at Grasse, French Riviera, the “‘ perfume capital of the world” 


Made into Perfumes 


great new triumphs is the conversion 
of human perspiration into a flowery 
fragrance. 

Deodorants—long known and used 
—may destroy offensive odors, but 
are far from substituting fragrance 
in their place. 

Now, however, the chemists are 
finding ways to make molecular 





A ie el , 

ei a a ee changes in substances such as 
Mixing orris root, foundation of violet perfumes, with perspiration which turn the sub- 
water. The essence will be distilled by use of the stances into all manner of things— 


vats. One ton of orris yields t ° 
a Se Sa Ae Gee some foul-smelling, some fragrant 


ltated ; " and some without any scent at all. 
NEWS dispatch from Nice, It is all a matter of chemical reaction. A 
France, tells of the loss of the chemical agent is applied to the skin—an 
flower crop in the vicinity of agent in the form of an un- 
Grasse as a result of frost and scented or neutral perfume. 
snow. Grasse, center of the perfume in- 
dustry of the world, is surrounded by 
thousands of acres de- 
voted to violets, roses, 
carnations, jasmine, hya- 
cinths, _ lilies-of-the-val- 
ley, and other flowers. 

A cold snap there is 
like a blizzard in Florida 
when the orange trees 
are in bloom. The loss 
to Grasse and vicinity is 
estimated at $2,000,000. 

Cold weather could 
kill all the flowers in the 
world, however, and still 
not deprive us of per- 
fumes. We have learned 
how to get them from 
sources in no way relat- 
ed to flowers—sources 
which sometimes are 
anything but fragrant. 





The Almost Incredible Story of the Stra 
Substances Used to Make Rare New Scenj 


By P. A. CARMICHAEL 
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The body perspires, an interaction setsin, 
and fragrance results. 

Perfumery is now largely a matter of 
converting materials, such as coal tar, 
into flowerlike fragrances. So skilled have 
chemists become that they have lately ob- 
tained, in Germany, a product worth 
several times its weight in gold. Thisis 
synthetic musk, worth $300 an ounce, 
Musk, in the natural state, is anything 
but pleasant to most people. A product 
of a little sac in the abdomen of the 
Oriental musk deer, it is used in perfumes 
as a fixative, preventing their evapore 
tion, which otherwise occurs very quickly. 

Civet, also used as a fixative, has a very 
offensive odor, which is overcome by 
extreme dilution. It comes from the 
African civet cat. Dogs hunting 
the cat are often overpowered by 
the scent and flee in 
stead of attacking. 

Of the materials used 
in perfumery, ambergris, 
also a fixative, is one of 
the most highly valued, 
and it is highly unfra- 
grant. It is a product of 
a fatal disease of whales. 
Fish eat the whale, but 
the ambergris is too rank 
even for them. 

The gas phosgene, one 
of the deadliest, was used 
on the battlefield with 
terrific effects. Today 
it is used in the drawing 
room after the chemist 
converts it, as though by 











magic, into a dainty 


Gathering roses for use in perfume making. The flowers are mingled with fat, which violet odor. 


One of chemistry’s absorbs their essence. Then alcohol is used to extract the essence from the mixture (Continued on page 135) 
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Technically a hurricane—a 
windstorm of extreme vio- 
lence covering an extensive 
area—the Florida storm of 
two years ago included at 
least one tornado, as the 
photograph below proves. 
The picture, taken from Hia- 
leah, shows the “fmger’’ of 
the cloud reaching earthward 








ning streaks the sky. Hailstones 
rattle like machine gun bullets. 

A cloud blacker and angrier than 
the rest comes rolling and tumbling 
madly. With an ugly whirl it ex- 
tends a giant, mile-long arm 
toward the earth. A strange writh- 
ing whip of wind, it lashes its tip 
here and there along the ground, 
annihilating whatever it touches. 

Trees are stripped of branches 
and flung high into the air. Houses 
burst apart like bombshells, strew- 
ing roofs and rafters far and wide. 
Human beings, animals and fowls 
soar through the air like birds, to 

dashed to death perhaps a mile 
away. A terrible monster passes a 
peaceful habitation, leaving de- 
struction and death. 

That is a tornado, most vicious 
and terrifying of all storms, exceed- 
ing in violence even the dread tropi- 
cal hurricane. And as the U. S. 
Weather Bureau recently warned, 
this is the tornado season—March, 
April and May. Their playground 
is the Mississippi Valley; seldom do 








they visit other parts of the world. 
nly on rare occasions do they cross 
the borders of states east of the 


Bounding forward with express train speed, the 
funnel-shaped tornado clouds frequently can be 
seen approaching over the prairies. Here is 
a typical cloud, photographed in Oklahoma 


T IS a sultry spring afternoon. The 
earth holds its breath, as if awaiting 
some mighty event. Black clouds 
roll up along the horizon. Scattered 

at first, they swiftly form in solid phalanx 
and advance, a grim, menacing host. 
Thunder crashes like big guns. Light- 














Pranks played by tornadoes were demonstrated at 
Murphysboro, Ill., where a board was driven into 
a tree and a saw horse carried into the branches 
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The Wind’s Whirligigof Death 


New Facts About Tornadoes That 
Explode Houses, Smash Bridges to 
Bits, and Toss Babies About Unhurt 


By L. G. POPE 


Allegheny Mountains or west of Denver. 
Every year, on the average, 100 tor- 
nadoes visit the United States, most of 
them in spring and fall. They kill an 
average of 250 persons a year and cause 
$8,000,000 damage. Fortunately, these 
monsters blow their deadly breath over 
prairies and farm lands where homes are 
scattered, and the 
damage is compara- 
tively slight. But 
about twice in a decade 
densely populated cit- 
ies and towns chance 
to lie in their path. 
In March, 1925, a 
swath of destruction 
200 miles long was cut . 
through Missouri, IIli- 
nois, Indiana, Ken- 
tucky and Tennessee, 
wrecking thirty-six; 
towns, killing more 
than 800 people, in- 
juring nearly 3000 
and damaging prop- 
erty to the extent of 
$18,000,000. 


T STARTED in the 
Ozark hills of Mis- 
souri and, sweeping 
northeastward with 
express train speed, 
unloaded its full fury 
in southern Illinois and 
Indiana. Fire, follow- 
ing in its wake, added 
to the horror. 

Exactly what causes the “twisters” of 
wind and their amazing pranks is a riddle 
that long baffled scientists. According to 
the latest theory, explained by Dr. William 
J. Humphreys, professor of meteorological 
physics, of the U. S. Weather Bureau, 
they spring from the clashing of two great 
streams of air. On one hand are cold 
winds draining southward from Canada 
and deflected by the Rocky Mountains 
toward the Gulf of Mexico. Opposed to 
them are warm, humid trade winds from 
the Gulf, proceeding northward. Where 
the two meet, they join in a mad whirligig 
of death, a mile up in the sky. From a 
spinning cloud the commotion beats 
downward to earth in a long funnel-like 
arm, a mighty whirlpool in an ocean of 
air. At the center of the funnel is a 
partial vacuum produced by the centrif- 
ugal force of rotation. 

This vacuum is responsible for the 
strangest whim of the tornado—the 
explosion of buildings in its path. As the 
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vortex of the whirl passes, the pressure 
of air outside the walls of a building 
suddenly is reduced to almost zero. 
But the air inside the building is at 
normal atmospheric pressure. In its 
rush to escape it acts like exploding 
dynamite, bursting the walls and 
shattering windows. By the same 
process tornadoes have been known 
to uncork empty bottles and split 
empty kegs wide open. 

During the five-minute tornado 
which wrecked hundreds of buildings 
in St. Louis last September, an auto- 
mobile mechanic, looking through 
his garage window, saw the walls of 
a baker’s shop across the street split 
wide open and tumble outward. A 
three-year-old baby girl sailed out 
through one of the cracks. Riding 
the wind, she soared high over the 
street, to be deposited, unharmed, 
in a vacant lot several blocks away. 
Meanwhile the garage and the 
astounded witness both remained 
unscathed. 


OST of the “freak” happenings 

which once led people to regard 
tornadoes with superstitious awe now 
are known to be caused by the ter- 
rific velocity of the rotating air. No 
one ever has measured this velocity, 
for no one has devised measuring in- 








former Army chaplain said +h: 
tornado at De Soto, Ill., peas . 
nothing so much as the war ones: 
France. And a locomotive en: rie 
described the tornado as « eam 
of thunder preceded by two blind; 
flashes of lightning, after which ¢ 
was nothing left.” ther 

Most of the fearful uproar 
teorologists say, is undoubtedh re 
bellowing of the wind, swelled f 
crashing of trees and buildings 

Tornadoes in the United States 
invariably rotate in a Counter-¢log|, 
wise direction—a fact which o, 
parently bears a direct relation 
the rotation of the earth. The dite 
move across the country at Speeds of 
thirty to seventy-five miles an hour 
Almost always they travel from 
southwest to northeast. Over the 
prairies the approach of a tornady 
may be seen at such a distance tha 
people have time to flee or to see 
refuge in “cyclone cellars.” By 
community in the tornado belt has 
these caves of refuge. 


— tornadoes are almost gl. 
ways local disturbances, seldom 
damaging an area larger than q 
quarter of a mile wide and twenty 
miles long, the chance that you wil 
be caught in one is quite remote 








struments capable of escaping de- 
struction in such storms. 

Estimates of the speed, however, range 
from 500 to 1,000 miles an' hour. Even 
the lower figure is at least four times the 
velocity of most of the winds reported 
in the tropical hurricane which devastated 
parts of Florida two years ago. 

The forces let loose in a “‘twister” are 
titanic almost beyond belief. The wind 
has been known to drive one wooden 
beam straight through another, to lift 
heavy steel bridges from their founda- 
tions, to roll boulders weighing many tons 
along the ground, to pull bricks out of the 
walls of buildings. Chickens have been 
stripped of their feathers and people of 
their clothing. Straws have been driven 
into tree trunks. In the recent St. Louis 
storm a freight train was hurled from its 
tracks; automobiles were flung through 
plate glass windows. There is recorded 
one tornado in which a horse flew two 
miles through the air. 


Although the Southwest and the Mississippi Val- 
ley are called the playgrounds of tornadoes, other 
regions are not immune. This photograph of a 
funnel-shaped cloud was taken at Alberta, Canada 


descend again farther on. Frequently 
houses have been blown to bits while their 
neighbors have stood almost unharmed. 
Sometimes intervals of many miles sepa- 
rate the places of damage. A particularly 
destructive tornado which hit East St. 
Louis in 1896 was hung suspended thirty 
feet above the ground much of the time, 
so that it demolished only the tops of 
many buildings. 


ITNESSES say it seemed to single 

out certain buildings for especial 

vengeance. In one instance it carried 

away a team of horses, leaving a wagon- 
load of bricks untouched. 

Almost everyone who has lived through 

a tornado tells of its frightful roar. A 


Weather Bureau statistics show that 
the likelihood of any certain building 
being damaged by a “twister” is les 
than its chance of being destroyed by 
lightning or fire, even in regions wher 
tornadoes are most frequent. 

From the laws of chance it has beep 
figured that a tornado is not likely to 
strike the same spot more than once ina 
thousand years. Still, one locality in 
Omaha, Neb., was visited by a “twister” 
in March, 1913, and again in April, 1919; 
and four years later a third swept through 
Council Bluffs, Iowa, just across the 
Missouri River. 

Kansas leads in the frequency of tor 
nadoes, with an average of six and a half 
a year. Illinois is second with five 
Texas, Missouri, Oklahoma, Nebraska, 
Mississippi, Alabama, Iowa, the Dako 
tas, Minnesota and Indiana all experience 
the storms in lesser numbers. 

“Twisters” do occasionally visit the 
eastern seaboard in compara 





In Princeton, Ill., four men 
were lifted from their motor 
car and deposited unhurt at 
the roadside. The machine 
was carried across a field and 
wrecked. A large grain ele- 
vator was carried intact to 
the middle of a road forty 
feet away. When the wind 
had passed, 1,500 persons 
found themselves homeless. 


T Murphysboro, IIl., 100 
business and residential 
blocks were razed and eleven 
locomotives were wrecked. 
In many cases, the crushed 
bodies of victims were found 
pierced with wind-driven 
sand, pebbles, and splinters. 
A freakish prank common 
to most tornadoes is that the 








tively mild form. In twenty- 
five years Pennsylvania has 
experienced more than forty, 
New York State more than 
thirty, and Massachusetts 
ten. Only a few months ago 
one caused large damage in 
Washington, D. C. And two 
summers ago, only thirty 
miles from New York City, 8 
funnel cloud appeared over 
Long Island Sound in 
form of a water spout, which 
played havoc with homes on 
the shore. 

Should a tornado ever hurl 
itself upon a densely crowaet 
city like New York or Chi- 
cago, experts say, buildings 
like the Woolworth tower 
might not be blown over, yet 








their walls of masonry might 





destroying tip skips on its 
course, rising at intervals to 


Just on the edge of a tornado in Florida. 
palm trees one may imagine the force of wind at the tip of the funnel 


This area escaped, but from the 


be blasted away from 
steel skeletons. 
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RecordsRepeatedly Smashed by Costes, 


Lebrix and Hinkler between Europe 
and Africa, South America, Australia 


By 


HyATT E. GIBSON 


HREE heroes of the wing are 

responsible for new air lines 

that are already being planned 

to link Europe and South 
America, England and Australia. ‘Two 
of the trail blazers, the French flyers 
Capt. Dieudonne Costes and Lieut. 
Joseph Lebrix, recently passed through 
New York, 22,850 miles out of Paris, on 
their epochal flight around the world. 
The other, the young Australian pilot 
Bert Hinkler, has just arrived at Bunder- 
berg, Australia, after the greatest solo 
flight in aviation history. 

“A flight solely to demonstrate, be- 
yond question, the safety and reliability 
of aviation!’”’ Thus Capt. Costes, in a 
statement to PopuLAR ScteENcE MonTu_y, 
epitomized the longest water jump of 
any successful trans-Atlantic 
flight—a 2,100-mile leap that 
even surpassed Lindbergh’s. It 
followed a bee line 2,900-mile 
dash from Paris to St. Louis 
de Senegal, in Africa, the point 
of the hop-off. 

Below the Frenchmen in their 
green Breguet plane rolled the 
Atlantic’s foam-crested waves, 
waiting to swallow them as they 
had the flyers’ countrymen, the 
brave St. Roman and his com- 
rades. When they grew hungry, 
Costes said, they munched sand- 
wiches, Lindbergh style. It was 
dark now, as they roared on. 
Lights ahead. The mainland! 
Swooping down out of the night 
sky, they landed on the unfamiliar 
field at Port Natal, Brazil, ac- 
claimed the first men ever to span 
the South Atlantic in a single hop. 


TEX days after starting, they 
had reached Buenos Aires, Ar- 
gentina, and delivered mail and 
packages from Paris, nearly 8,000 
miles away. In the tour of 
South America that followed, 
they made a perilous night cross- 
ing of the Andes, nearly four miles high, 
to reach Santiago, Chile; and again 
landed at the city that boosts the world’s 
highest airport—La Paz, Bolivia, whose 
flying field is 13,000 feet above sea level. 
Via Central America and Mexico they 
came to the United States to continue 
their trip, with its customary clocklike 

erence to schedule, to San Francisco, 
where a ship was to carry them and their 
plane to Japan. 


Lieut. Joseph Lebrix 
(left) and Capt. 
Dieudonne’ Costes, 
French blazers of air 
trail to South Amer- 
ica, who made the 
world’s longest water 
hop, 2,100 miles from 
St. Louis de Senegal, 
Africa, to Port Natal, 
on Brazilian Coast 


“From there,” 
Costes said, “‘we shall 
fly back to France by 
way of India.” Their 
return home will heap them with-coveted 
awards. France is proud of the two war 
veterans and of the honors they have 
brought French aviation. 

Another sort of trip has brought fame 
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Trails Blazed 







to Hinkler, who simply flew home! He 
covered 11,900 miles—the longest solo 
flight in history—to see his widowed 
mother in his home town of Bundaberg, 
Australia. In carrying out his promise 
to visit her, made two years ago, he 
captured four other records as well. He 
lowered to fifteen days the former 
twenty-seven-day record flight time from 
England to Australia; he had made the 
first nonstop flight from England to 
Rome, and the fastest to India; and had 
completed the longest flight ever made in 
a light plane. 


OURS of anxiety as to his fate over 
the treacherous Timor Sea ended 
in countrywide rejoicing when his tiny 
plane appeared at Port Darwin, Australia. 
Starting from the Croydon airdrome 
near London, he had crossed Europe, 
with its fogs, to pause only at Rome. 
Blistering heat baked him and turbulent 
air eddies bounced his cockleshell plane 
as he passed over India. Then hours over 
the ocean and Australia at last! 

On the heels of Hinkler’s exploit 
England announces that a timetable is 
being worked out for a regular seventeen- 
day passenger-mail air service between 
England and Australia. Meanwhile, 
France already inaugurated Paris—Bue- 
nos Aires air mail, following Costes’ 
and Lebrix’s route, spanning the Atlantic 
gap by fast ships. Planes cover the 
remaining distance. 





Bert Hinkler, who in 
his trip from England 
to Australia to visit 
his mother in his birth- 
place made the longest 
solo flight on record, 
cut twelve days from 
the previous record 
between the two coun- 
tries and broke three 
other records. At right: 
Map of Hinkler’s his- 
toric flight and that of 
Costes and Lebrix, in- 
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Give 42, Quarts of Blood 
To Save 86 Lives 


By Gerorce Ler Down, Jr. 


ITE-CLAD nurses flitted 
about a quiet room in Belle- 
vue Hospital, New York City. 
A doctor held a feeble wrist. 

It belonged to a woman—so young that 
as she lay there, half-buried in the covers, 
she seemed scarcely more than a child. 

It was New Year’s eve. Would this 
young mother live to see the new year? 
The doctor’s fa¢e_ was grave. “Her 
whole system’s poisoned,” he muttered 
to a nurse. “Only a pint of the best 
blood there is can save her.” 

Another doctor entered, spoke quickly 
to him. “All right, I'll see him.” He 
strode into the anteroom, where a short 
stocky man with a ruddy face was wait- 
ing. 

““My name is Kane—Thomas Kane,” 
said the short man. 

“You answered our emergency call for 
a blood transfusion?” 

“Yes, for this Stewart case.” 


FEW minutes later, the girl lay on 

an operating table. Already, it 
seemed, color was returning to her pale 
cheeks. On the adjoining table they were 
dressing Kane’s arm. 

He had snatched her from death with 
his blood—a pint of the best. Ten days 
later saw the sick woman sitting up, well 
on the road to recovery. 

So it was that I met Kane, to whom 
such a dramatic episode is but an in- 
cident in an extraordinary career. He 
probably has given more of his blood to 
save others than any other man in this 
country, if not in the world. His arms 
are covered with scars of the surgeon’s 
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knife, and he has 
difficulty keeping 
track of the num- 
ber of operations 
he has undergone. 

I wanted to hear 
from this man’s 
own lips the story 
of his amazing ex- 
periences. All day, 
I found, he is deck- 
hand at a ferry 
dock. He was hoisting a 
huge plank to a ferryboat 
under repairs when I came 
upon him—a sturdy man 
of forty-one. While smoke 
curled from his briar pipe 
this father of three chil- 
dren told me of his serv- 
ices to humanity. 

There are six quarts of blood in the 
human body, and this champion blood 
donor has given so far, in eighty-six 
transfusions, the staggering total of forty- 
two quarts—more than a third of a 
barrel. But this “human blood tank” 
says he feels fit, in the pink of condition, 
and able and eager to give as much again 
if he can save the lives of mothers, babies 
and other men! 

Thousands of “professional blood don- 
ors,” like Kane, are always within call. 
Through the miracle of modern surgery, 
they can give pints and quarts of their 
blood to aid sufferers from anemia, 
pneumonia, blood poisoning, typhoid 
fever, and a host of other dread diseases. 
With new blood in his veins, the patient 
has a far better chance to fight his malady. 





Policeman W. F. Parks, of Brooklyn, making his twentieth blood donation—a pint in an effort to save 
his son. The miracles of modern surgery have made this operation one of the most valuable to mankind 
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Thomas Kane, ferry deckhand, at the 
work which he resumes after undergoing 
a blood transfusion. He has given seven 
times the entire quantity in his body 


But it must be the right sort of blood— 
not only of high quality, but of a kind 
to match the patient’s! There are four 
distinct types of blood, and if the wrong 
type is used a patient may die. A 
mother’s blood may differ in type from 
that of her child and a brother’s from 
that of a sister. That is why all pro- 
fessional blood donors are tested, or 
“typed up,” at hospital laboratories, and 
their blood sample kept on file. As an 
additional safety measure, their blood is 
examined just before each transfusion. 
Kane, for instance, is a ““T 2”; and 
samples of his blood are filed throughout 
New York City and suburbs. 

A few weeks ago a great lawyer lay 
dying in the State Hospital at Pough- 
keepsie, N. Y. Sleeping sickness had 
gnawed his body to the point of death. 
A hurry call to New York brought 
Kane. A few hours later his blood was 
drained into the veins of the lawyer. 
In less than two weeks the patient was 
on his feet, a well man! 


HESE are not miracles. The secret 

is that Kane’s blood is of extraor- 
dinarily high quality; high in the “Was- 
sermann test” by which physicians gage 
the value of blood. But Kane has given 
as much as three pints in ten days, and 
continued at his hard daily work. He 
feels no after effects; his pulse and 
respiration are normal, and his face does 
not pale as do those of virtualiy all other 
blood donors. A group of doctors at the 
Post Graduate Hospital in New York 
ascribed his remarkable power simply to 
his regular habits and his healthy, out- 
door life—plus his natural splendid 
physique. One of them told me that if 
Kane’s molars (Continued on page 134) 
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OOD in storage and in transporta- 
tion is safeguarded with adequate 


refrigeration. Rigidly enforced 
laws insure temperatures low 
enough to prevent food spoilage. But the 
care which food receives after reaching 
the family icebox has been left largely to 
chance. The result is a menace to health. 
Take milk, the principal nourishment 
for babies and small children, as an 
example. Without adequate refrigeration, 
milk deteriorates more rapidly than any 
other important food. It must be kept at 
a temperature of not more than 50° on 
the standard Fahrenheit scale if danger- 
ous multiplication of bacteria is to be 
prevented. At this point germs begin to 
multiply with great rapidity; a tempera- 
ture of 45° offers real safety. 
At higher temperatures bacteria in milk 
multiply so rapidly as to 
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Temperatures _in- 
side the refrigera- 
tors under test at 
the Popular Science 
Institute of Stand- 
ards are checked 
with an electric 
thermometer ac- 
curate to a thou- 
sandth of a degree 


Doctor Damrau, distinguished med- 
ical research worker, offers here the 
second article in his startling series. 
Behind these articles are the thor- 
ough tests of the Popular Science 
Institute of Standards and months 
of study of household refrigeration 
as it affects the family health. The 
facts he presents are of vital interest 
to every reader. 


kept wholesome for twenty-four or even 
forty-eight hours. 

But in the same grade of milk placed 
in a refrigerator maintaining a tempera- 
ture of 55°, the bacteria multiplied six 
times in twenty-four hours and one 
thousand times in forty-eight hours. 
Kept at 60°, the multiplication was sixty 
times in twenty-four hours and nine 
thousand times in forty-eight hours. At 
68° it was 150 times in twenty-four hours 
and more than 150,000 times in forty- 
eight hours! ; 

Bacteria in milk are counted by mixing 
it with sterile water, after which exact 
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When Iceboxes Breed Germs 


The Indisputable Evidence 
That the Many Millions of 
Refrigerators Which Allow 
Temperatures to Rise Over 
50 Degrees and Even to 68 
Allow Food to Spoil and 


Are Incubators of Disease 


By 


FREDERIC DAMRAU, M.D. 


amounts of the dilutea milk are poured 
into tubes of melted agar of gelatin. The 
contents are then poured out on glass plates 
and placed in an incubator for two days. 
Each microbe develops a tiny colony of 
bacteria, which can be seen on the agar or 
gelatin plate. By counting the number of 
colonies and the use of exact scientific data 
we can determine the number of germs 
present in any given sample of milk. 

The number of bacteria in milk is the 
best index of its general sanitary condi- 
tion. “Milk containing more than 10,000 
bacteria in each fifteen drops becomes a 
menace to infants’ health; and the higher 
the count, the greater the menace.”’ That 
statement was made to me by Dr. Alec 
N. Thomson, Secretary of the Milk Com- 
mission of Kings County, New York, one 
of the greatest authorities on milk as it 
affects our health. 


ANY persons, some of whom occupy 

high official positions, retort that 

the millions of bacteria multiplying in 
milk kept in poor refrigerators are “harm- 
less.”” Of course, some microbes are inno- 
cent or even beneficial to health. These 
are the bacteria used in making cheeses 
and those that form lactic acid in milk. 
But it is unfair to assume that the mi- 
crobes to which we have attached the 
names of serious diseases—such as 
typhoid and tuberculosis—are the only 
harmful germs found in 





make it unwholesome and 
sometimes even poisonous. 
And a refrigerator main- 
taming higher tempera- 
tures may be a good disease 
incubator. 

Certified milk, produced 
under the supervision of 
physicians, and available 
mM many cities, is un- 
questionably the safest 

t can be obtained. 
Tests made during the 
week ended February 18, 
1928, in Brooklyn, New 
York, showed that certi- 
fied milk kept in a refrig- 
erator maintaining a tem- 
perature of 42° can be 





When Is an Icebox a Refrigerator ? 


Next month Dr. Damrau will present facts 
important to everyone interested in effective 
household refrigeration. 

A list of refrigerators, tested and approved 
as safe for family use by the Popular Science 
Institute of Standards, may be had for the 
asking. A booklet advising how to choose and 
care for a refrigerator, ‘‘Refrigeration for the 
Home,” will be sent for 25 cents. 
Popular Science Institute of Standards, 250 
Fourth Avenue, New York City. 


Address 


milk. The facts are that, 
when it comes to the deli- 
cate health of a baby, 
millions and millions of 
miscellaneous microbes in 
milk can never be entirely 
harmless. 

Milk kept for twenty- 
four hours or longer in a 
poor refrigerator is full of 
miscellaneous bacteria. In 
fact, they are so numerous 
that, if the milk were 
transparent, we should 
not be able to see through 
it because of the dense 
clouds of germs. Most 
of these microbes are 
harmless,but some are not. 

















at ———————— 


While we do not know the exact pro- 
portions of good and bad, we know that 
such milk is unfit for a baby’s stomach. 
Even dead bacteria may be injurious if 
present in sufficient numbers. An injec- 
tion of typhoid vaccine, consisting of 
killed typhoid bacilli, may produce fever 
and considerable discomfort for a day 
or two. 

How milk containing large numbers of 
bacteria may cause serious illness in 
babies was illustrated in Baltimore in the 
summer of 1922, when 284 babies died 
from summer complaint—fifty-eight per- 
cent more than the average number of 
infant deaths from this condition in other 
American cities. 

Drs. J. H. Shrader and J. C. Swenar- 
ton, officials of the Baltimore City Health 
Department, showed that the death rate 
from summer complaint ran parallel with 
the bacterial count in the 
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more than fresh air. It is a 
box with an ice chamber occu- 
pying twenty-five to thirty- 
five percent of the total cubic 
capacity of the box. And it isa 
refrigerator which in actual 
conditions of use will maintain 
a temperature of not more 
than 50° Fahrenheit. 

What is true of milk is true 
of meat and other foods. Meat 
may be kept in cold storage 
for many months and still 
remain wholesome. A _ few 
years ago the carcass of an 
extinct species of mammoth, 
discovered in northern Siberia, 
covered with ice and snow, 
was in excellent state of pres- 
ervation although thousands 
of years old. Wolves and 





milk supplied in the city. 
When the number of mi- 
crobes in the milk rose, the 
death rate from this disease 4 
was correspondingly higher, f 
and this despite the pasteur- : 
ization of the milk, the bac- 
teria killed by this process 
causing harm by their tre- 
mendous numbers. 


ran as I pointed out in 
my article last month, : 
in nine out of ten families 
the equipment for preserving | 
food is a disgrace to the fam- 
ily and a menace to its health. 
In nearly fourteen million 
homes there is no refrigera- 
torwhatever. People actually 
court disease by keeping food 
in cellars or on window sills. 
In as many more the ice- 
boxes are leaky, have their 
bottoms out or their doors 
sagging. In others boxes of 
poor design or manufacture 
invite microbe multiplica- 
tion. And too often the box 
is kept, with disastrous re- 
sults, in a sunny corner or 
near a stove. 

In coéperation with the 
engineers of the Popular 
Science Institute of Stand- 
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ards and the editors of 

Popu.ar Science Montuxy, I have been 
studying these conditions for months. 
Investigations, extending into everystate 
in the Union, reveal that most people 
not only are unconscious of the very 
real dangers to their health in such boxes, 
but also are ignorant that such boxes 
run up uselessly high ice bills. 

These investigations show conclusively, 
too, that nothing is farther from the 
truth than the all too general idea that a 
cool pantry or a window ledge offers a 
safe and practical way to preserve food. 
Even a poor icebox is better than no ice- 
box. But without a properly built refrig- 
erator no family can be sure that its 
food is free from the lurking danger of 
disease. 

Every householder owes it to his family 
to see that he has an effective refrigerator. 
. And an effective box is more than nice 
white lining and polished hinges and 
handles. It is a refrigerator that is prop- 
erly built and insulated with something 


Examining an icebox under test in the constant 
temperature room. Here guessing is eliminated. 
Performance determines a refrigerator’s worth 


underfed natives of the region started to 
eat the flesh. Part of this animal is now 
in the Soviet Museum at Leningrad. 

But meat kept at a temperature above 
50° soon decays. Tests by Jean Broad- 
hurst and Mary B. Van Arsdale, of Co- 
lumbia University, showed an actual de- 
crease in the bacterial count of meat 
kept in a refrigerator at a temperature of 
from 40° to 45°. Kept in an icebox whose 
temperature rose as high as 60°, the 
number of bacteria within forty-eight 
hours was increased 130 times. 

Chemical changes, too, may take place 
in meat or other food allowed to spoil by 
reason of improper refrigeration. Various 
ptomaines, some poisonous and some not, 
are formed. These substances must not 
be confused with the condition improp- 
erly called “‘ptomaine poisoning,” which 
is the result of eating meat previously 


——ed 


The machine that keeps the temperature constant 


at any desired degree in the refrigerator 
room of the Popular Science Institute of 


infected rather than that which has been 
allowed to spoil. 

Just as in the case of milk, bacteria 
multiply rapidly in other foods when 
kept in a refrigerator which fails to maim 
tain a temperature below 50°. Bacterig 
in meat broth remaining for ort 
hours in an icebox at a temperature 6 
from 60° to 65° multiply more than 5,00 
times. And the food may taste good it 
spite of the fact that it is teeming with 
microbes! Jean Broadhurst and Mary 
B. Van Arsdale gave five persons samples 
of veal soup in which bacteria had mul- 
tiplied 1,420 times, and all pronounced 
it palatable. A similar result was ob- 
tained in the case of chicken soup in 
which bacteria had multiplied 1,400 
times, and in raspberry gelatin in which 
the increase was ninety times. 


O IT is that inefficient refrigeration 

may be poisoning you slowly, even 
without your realizing it. An ordinary 
household thermometer placed in the 
icebox will tell the story. If, after being 
kept there thirty minutes, it shows 4 
temperature anywhere in the food cham- 
ber of more than 50° Fahrenheit, the 
refrigerator is inadequate. For 
safety a temperature of not more than 
45° should be maintained in the milk 
compartments of side icing boxes and 
mechanical refrigerators and on the top 
shelves of top icing boxes. 


Next month—“I Can Look into Your 
Stomach and read Your Future,” ont 
of the most fascinating and important 
health articles ever published. A or 
American physician tells of amazing 

vances in the use of X-rays, and rev 
how diseases, once mysterious, give " 
their secrets’ to this all-seeing eye 

medical science. 
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Railroad Yards to Be Airports Too 


IRPORTS on stilts may provide 
landing spots for airplanes in 
the very hearts of cities one of 
these days, according to Post- 

master General Harry S. New. Already, 
he says, several railroads are considering 
the ingenious plan of erecting roofs over 
their tracks at the terminals to turn the 
only existing waste space in cities into 
airplane landing fields. 

Our artist pictures, above, his con- 
ception of this plan which the Postmaster 
General endorses. ‘“‘If a landing field 
may be arranged on the deck of a 
ship,” says Mr. New, ‘“‘may it not be 
equally possible at railway terminals?” 

© an airman, flying over a great city, 
the plan seems eminently practicable. 
fle sees a jumble of buildings, a mass of 
Jagged skyscrapers and, running between 

m, a ribbon of tracks that would, if 
roofed over, make an ideal landing field. 

oreover, the terminals of railroads are 
necessarily so chosen as to be within 


quick and easy access to all parts of a 
great city. No longer would an airman 
have to ground his plane at a port far 
removed from his final destination; he 
would land within five minutes of it. 


T THE Bush Terminal in Brooklyn, 
N. Y.; at Washington, D. C., with 
its great expanse of tracks adjacent to 
the depot; over the tracks of the New 
York Central Railroad as they run north 
and south through the heart of New 
York; above Chicago’s railroad yards, 
and in other great cities, Postmaster 
General New sees the new type of landing 
field bringing speedy aerial transporta- 
tion of mail, passengers, and freight. 
“The whole upper deck,” he says, de- 
scribing such a landing field, ‘‘is without 
an obstacle all the way across its smooth 
surface to interfere with the landing and 
the taking off of planes.” It might be 
possible, too, to have additional stories, 
in which case the roof would serve as 


landing field and planes would descend 
by huge elevators to housing space on a 
lower level. 

Though various inventors have de- 
scribed such railroad landing fields—a 
ribbed, iron-floored platform above the 
tracks was one of the features of such 
a recent scheme—Postmaster General 
New’s statement gives the important 
impetus of official sanction to the novel 
idea. With seven new air mail lines con- 
tracted for, which will add seven thou- 
sand miles a day to the 17,444 now 
covered by postal planes, provision for 
increased landing facilities is vital. 


“TN THE case of air mail,’’ New says, 

“it is necessary to get it to the post 
office without the sacrifice of a minute.” 
And the growth of commercial aviation, 
too, he adds, depends directly upon the 
provision of adequate airports with quick 
accessibility to cities. All these problems 
the railway landing field would solve. 











“C. Saw,”’ with his gavel, gives the starting signal for America’s leading puzzle experts to begin work on an intricate brain teaser 


See if You Can Solve the Strange Brain Tests 
That Challenged the World’s Leading Experts 


By ALDEN P. ARMAGNAC 


HAVE just come from the strangest 

convention ever held—that of the 

National Puzzlers’ League. In a 

great Philadelphia hotel room law- 
yers, doctors, engineers, judges and school 
teachers sat in rows about tables and 
wrestled with the most intricate puzzles 
I have ever seen. There were spectators, 
too—who watched over the shoulders of 
the puzzle-solving competitors, or gath- 
ered in little groups to tell of their own 
latest creations. They called each other 
by odd, fanciful names as far removed 
from their real ones as their hobby from 
their businesses. 

One they called “R. Thur,” who is 
really Arthur Hirschberg, a teacher of 
science in a New York high school, was 
telling of the following puzzle recently 
presented to the grave scientists of the 
British Royal Society: 

“Two cyclists, ten miles apart, pedal 
toward each other at speeds of five miles 
an hour. Meanwhile a fly, winging at 
fifteen miles an hour, speeds from one to 
the other and back again repeatedly as 
they approach. How far has the fly 
traveled before the two cyclists meet?” 

“That looks like a tough one,” a 
puzzler said. “‘That’s why it’s tricky,” 
R. Thur agreed. “An engineer tackled it 
by the formidable process that’ math- 
ematicians call the ‘method of least 
squares’. He announced his answer, after 
hours of work with a slide rule, ‘14.9999 

. miles.’ He was heartbroken when 
they pointed out to him that he had 
wasted his time. See why?” 

“Wait a minute—I think I see. The 
— must meet in just one hour.” 

ee es.” 


POPULAR SCIENCE MONTHLY 


Puzzlers Meet in War of Wit 





HERE is a typical cryptogram, or 
message in code, composed by 
William H. Quick, Jr., expert puzzler. 
Each of the following letters represents a 
certain other letter in the alphabet: 
YSAWBJQSVZ EQLF GXKYJLD PGL 
KJQOT RXZL LFQKI KPORXSD; 
WORJPD ZFXBR, WMXKL EXLKF; 
KPR WORLD NPT XJPGL. See how 
quickly you can discover the words, then 
turn to page 123 for the c»rrect solution. 

















IF YOU succeed in solving the ingenious word 

form above, you will have a diamond of letters 
that spell the same words across and down. The 
definitions of the words (across, 1, 2, etc.; down, I, 


II, etc.) are: 

3,2 A letter 

2, 11 Addressed to 

3, III Chased into a burrow 


4,1V = Anerect lock of hair once fashionably worn 
5,V Of slightly more than atomic dimensions 
6, VI Readjusted to correct musical pitch 
7, VII Metes out in small quantities 
8, VIII A bound sheaf of papers 
9,1IX A letter 

The correct solution appears on page 123. 


* And the fly is going at fifteen miles an 
hour.” 

“You have it. The answer’s exactly 
fifteen miles, of course. It doesn’t matter 
whether the fly went from cyclist to 
cyclist or took a side trip to the seashore. 
If our engineer had been quicker-witted 
he would instantly have got the exact 
answer instead of his approximation.” 

The men and women in that room, I 
found, were the most expert puzzle 
makers in this country, if not in the 
world. Some of them devise puzzles for 
daily papers and other periodicals, but 
most of them create brain-teasers purely 
for the joy of it, as their hobby. 

And they represented almost every 
business and social stratum. There was 
“Poor Richard,” as John Pritchard, of 
Audubon, N. J., calls himself—youngest 
of the puzzlers, a boy of thirteen, anda 
genius at solving cryptograms, they say. 
“Uncle Nat,” probably the oldest of 
them, is Nathaniel Lang, of Warren, O., 
a court bailiff of ninety-two years. 

At this get-together of the leading 
brains of puzzledom, “Rho Mu Mu,” a 
stately gray-haired woman, and 
*‘Jazetta,” an enthusiastic young puzzler 
in her teens, helped defend their sex. 
Husbands and wives were there together. 
The “Duke of Gloucester” and 
“Duchess” —Mr. and Mrs. W. E. Kilos- 
terman, of Philadelphia; “Gigantic” and 
** Petite” —Dr. and Mrs. A. F. Kleykamp, 
of St. Louis, Mo.; “Vesalius” and 
“Vesalia,”’—Dr. and Mrs. J. E. Nowrey, 
of Camden, N. J., and “Lateo” and 
“Latea,” who are Dr. and Mrs. J. E. C. 
Snyder, of Hoboken, N. J.—these were 
among the (Continued on page 128) 
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OU have patented an inven- 

tion. Let us assume for the 

moment that you have a pat- 

ent that is valid, so far as 

search through the patent 
records can disclose—though, as I en- 
deavored to show in last November's 
PopuLar ScrencE MonTuy, that is often 
in doubt. Now you are ready either to 
develop the patent yourself or to turn it 
over to some organization to develop. 
Which will you do? 

The inventor who sets out to develop 
and market his own idea is facing a tre- 
mendous task. He must have plenty of 
money—an adequate source of income 
while he is perfecting his device. He must 

able to employ help. He must possess, 
too, business ability and vision. 

Against all this, one fact stands out. 
Forty-six percent of all the corporations 
the country, according to the National 
Industrial Conference, failed to make any 
money in 1925, the last year for which 

$ are available. Most of them will 


With his lawyer beside him, the inventor demonstrates his device to a manufacturing company 


itftalls That Await Inventors 


Many a Man Gets Nothing for a Splendid Idea and Years 
of Labor—Here Is the Way the Wise Man Avoids That Fate 


By Bruce DonaLp 


have to find something that they can sell 
at a profit, or they will go out of business. 
All an inventor has got to do today is to 
find one of these firms. Ten to one, his 
idea will be welcomed with open arms. 
Let us compare the two ways. 

A friend of mine attempted to market a 
signal attachment for automobiles. He 
set aside $20,000 for the cost of marketing. 
But model after model proved unsatis- 
factory, with costs mounting all the time. 
After a year’s work my friend took his 
completed signal to Detroit to demon- 
strate it to auto manufacturers. It cost 
too much, they said. If certain changes 
were made—changes that were well-nigh 
impossible—they might consider adopting 
it as standard equipment. To date my 
friend has spent $30,000, yet not a signal 
has been manufactured! 

Perhaps, you may say, experienced en- 
gineers would have foreseen and avoided 
my friend’s difficulties. But sometimes it 
is impossible to foresee. Not long ago I 
produced an artificial milk that looked 


and tasted like the real thing. It had all 
the food value of real milk. I arranged to 
demonstrate it to an interested firm. 

On a stove in the directors’ room they 
had a pot of coffee—the hottest I had ever 
seen. I poured a cup and triumphantly 
poured in my concoction. It curdled like 
sour milk! I had never tried it in such hot 
liquid. I had found a vital defect, more 
apparent to me than to the directors who 
later saw me give a successful demonstra- 
tion when the coffee had cooled a little. 
They never knew why I refused their con- 
tract and never went back. Actually I 
returned to my laboratory and tried a 
thousand times, without success, to make 
noncurdling artificial milk. Meanwhile 
another firm came out with a similar 
product—and was financially wrecked by 
the same difficulty. 

Marketing a new device, or product, is 
a hazardous business, as cases like these 
prove. The better plan is to turn the pat- 
ent over to some organization on a royalty 
basis. Of course it is sometimes worth 














Thought, study, labor, perhaps sacrifice and self denial 
at last bring forth the inventor’s device. What will be 


his reward? 


while to develop one’s idea far enough to 
demonstrate its value; then he is in a 
better position to dicker with commercial 
interests. 

Since they have their own established 
sales and distributing organizations, firms 
are far better able than individuals to 
“put over” a new idea. Not long ago an 
inventor devised a new automobile self- 
starter, worked by a push button on the 
dashboard through an electric relay. He 
took it to a well-known maker of auto 
windshield wipers, whose wiper patent 
was about to expire. 

Soon the manufacturer would be in 
open competition, and his profits would 
dwindle unless he could find a new pat- 
ented device to keep his three-million- 
dollar plant busy. Six weeks after he had 
bought the patent rights, he had orders 
for 50,000 of the new starters—the result 
of a sales letter to the 3600 service stations 
on his list. Compare the royalties from 
such a commercial exploitation with the 
doubtful returns the inventor might have 
gained had he attempted to market his 
own device! 


OW should one go about finding such 
a firm? Pick out a number of con- 
cerns that make and market products 
that are in a general way like your own; 
in other words, firms equipped to manu- 
facture your device. Write to them brief- 
ly that you have a patent which you 
would like to turn over to a manufactur- 
ing and sales organization on a royalty or 
any other basis you may choose. Of this 
I shall say more shortly. 

State concisely, in one-two-three form, 
just what you have to offer, the patent 
serial number, the prospective market, 
and any authorities who have passed on 
the idea. All data must be precisely correct. 

It is a good plan to have an expert 
letter writer compose this note. If possi- 
ble, it should come from a brokerage 
house you have selected to handle your 
patent, as it will then carry more author- 
ity. Naturally the firm gets its first im- 
— of you and your idea from the 
etter; and many firms get quantities of 
letters concerning ideas and patents that 
are absolutely worthless. 


That depends on the wisdom with which 
he proceeds in his efforts to have it made and sold 
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Your replies will soon come in. 
When I recently sent such a letter to 
six firms, two replied “not equipped 
to make it,”’ three said they weren't 
interested but suggested three oth- 
ers, and the remaining firm gave me 
five more names to try. Soon a 
writer replied that my idea looked 
good to him, and he would be pleased 
to enter into correspondence with 
a view toward business relations. 

At the first favorable reply, the 
inventor should arrange to demon- 
strate his patent to executives of the 
firm. That is all. Under no consider- 
ation should he attempt to close the 
contract himself. That is up to the 
brokers handling the patent, and to 
the patent attorney who obtained 
the original patent. 

The average inventor, particularly 
when it is his first experience, either 
demands an absurd sum which kills 
the whole transaction or is so anxious 
to close the deal that he overlooks 
details of great future consequence. 
It is important to point out here just 
what goes into a patent contract. 

First you must decide whether to sell 
the patent outright—or license the firm 
to make and sell your product. The usual 
and best way is to grant a license on a 
royalty basis. Most firms prefer this 
method, as it cuts their initial expense. 
So does the inventor. If he sells his en- 
vention outright, he is through as far as 
possible future profits are concerned. 
Therefore if he has faith in his invention 
(and most inventors have a superabun- 
dance of faith) he will specify a royalty. 


UPPOSE the inventor has decided to 
grant one firm an exclusive license to 
make his device (most responsible firms 
demand exclusive rights for the life of the 
patent). He must see to it that his inven- 
tion is pushed, not permitted to lie un- 
developed. One clause should call for the 
payment of a fixed and substantial ad- 
vance royalty. Then the firm must start 
manufacture to recover its outlay. It 
cannot afford to “kill” his invention, 
that is, suppress it, in favor of one of its 
own patents. Another protection for the 
inventor is a fixed minimum yearly royal- 
ty. Of course the contract should give 
the inventor the right to audit the com- 
pany’s books at any ,time he desires. 
Now for the scale of 
royalties—a fixed 
amount per unit of 
sales, to be paid quar- 
terly. Ordinarily quite 
large for the first few 
thousand aarticles, it 
decreases as sales in- 
crease, encouraging 
the manufacturer to 
sell more goods. It 
should be figured upon 
annual sales. When I 
recently licensed a 
manufacturer to make 
an article I had pat- 
ented, my royalty was 
to range from forty 
cents each on the first 
5000 to ten cents each 
on all sales exceeding 
50,000. I had ne- 
glected to stipulate fig- 
uring royalty on an 
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annual basis; and when the-sales 
50,000 my royalty automatically 
to ten cents from that time on! Had 
inserted that little word “ann 


ual,” | 


would have received forty cents ADiece og 


the first 5000 each year. 
In no circumstances should the con; 
fail to include a clause that the 


turer accepts the patent as valid, and thai 
he undertakes to defend it, at his own 


expense, against any lawsuits for inf 
ments. When the manufacturer hems 


haws over this clause, as he probably w; 
and even threatens to abandon the what 
idea, stick by your guns. He'll give in 


Otherwise it’s better not to try to de 


the patent at all. As soon as a paten 
becomes commercially valuable, lawsuits 
aiming to have it declared nonvalid, jy 
order to throw the device into open con. 


petition, are bound to arise. They 


quickly ruin an individual who tried t 


fight them. 


SY gene than once a manufacturer has 
rough 


actually sued himself, th 
some fictitious third party, to have 


profitable patent declared nonvalid jy 
order to free himself from further royalty 
payments. To guard against this the in. 
ventor should insist upon a clause enti. 
tling him, should he desire, to be repre. 
sented at his own expense in any suit 


brought against the patent’s validity, 


These are the important clauses, which, 
with other details, should be found in 


every patent agreement. An experienced 


patent attorney should prepare it. Then the 
inventor is ready to proceed with the 


business transaction. 


The broker should take the contract, 
and the patent, to the manufacturer. In 


no case should the inventor deliver these 
papers himself. If the inventor goes, the 
manufacturer will be tempted to dicker 
for more favorable terms. Inexperienced 
in business matters, the average inventor 
is likely to commit himself to subtle 
changes in the contract that may after. 
ward prove important (such as, in my 
case, omitting the word “annual,” which 
cost me several thousand dollars). Let the 
broker handle the business end of the 
arrangement and give him authority to 
close the deal under the terms of the con- 
tract only. Draw up the contract and 
stick by it; the broker will conclude the 


deal for you. 








If he is wise the young inventor consults a reputable patent attorney, 
who gives him all the advantages and safeguards of years of experienc 
and who sees that his rights are protected and that his profit is adequatt 
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John L. Baird with his sending apparatus in London sending a dummy by television to Amer- 
ica just before he sent a living face. Left: Receiving the image, seen in left side of cabinet 


Attic Inventor’s Magic Kye 
Sees Across the Ocean 


ELEVISION sets for the home 

went on sale in London re- 

cently at $32.50 each. Back 

of that fact lies one of the 
most inspiring stories in the annals of 
modern invention. 

Less than three years ago John L. 
Baird, a young Scotch inventor, working 
on a system of television, was walking 
the streets of London, sick and almost 
penniless. His home and workshop was 
a cold little attic; his laboratory ap- 
paratus consisted of soap boxes and tin 
cans tied together, and old bicycle parts. 
Desperate need of equipment to continue 

is experiments had driven him to sell 
a half interest in his invention for a few 
pounds. 

That money went quickly. With but 
two pounds left and no prospect of more, 
he happened to meet a long-lost friend. 
That chance meeting saved Baird’s in- 
vention. The friend was Captain O. G. 
Hutchinson who, in Hartsdale, N. Y., a 
few weeks ago, was on the receiving end 
when Baird, from his London laboratory, 
sent the first television picture of a living 
image flashing across the Atlantic. Now 

e is arranging for the introduction of 
the Baird television set into American 
homes. 

Baird, now in his late thirties, was 
born in Scotland, the son of a Presbyte- 
rian minister. When twelve years old he 
saw his first motion picture show and 


By H. C. Davis 


left the theater with his boyish mind 
whirling. 

If one mechanical invention made 
photographs move, why couldn’t an- 
other, he asked himself, make them talk? 
He set himself to work on a “talking 
movie.” It led him, through a score of 
heartbreaking years, to television. 

The boy, never robust, spent long 
hours convincing himself that in the de- 
velopment of light-sensitive cells lay the 
secret of talking films. He improvised a 
laboratory and began experimenting, first 
with selenium cells. 

His hands were terribly burned in 
handling an acid substance, and necessity 
forced him to work in an engineer’s draft- 
ing room. The job paid his tuition in the 
night school of engineering in the Univer- 
sity of Glasgow. 


URING the World War the young 
engineer, rejected for military serv- 
ice because of ill health, invented the 
‘Baird Under-Sock,”’ made of chemically 
treated cloth, for the relief of trench-foot. 
With his first working capital he was 
about to set up a laboratory when he 
fell seriously ill from overwork. Seeking 
health, he went to Trinidad in the West 
Indies, and lost all his money in a jam 
factory. 
Back in London, he rented an attic in 
the Soho district and assembled his con- 
traption of soap boxes and biscuit tins, 


and so forth. There he lived and labored, 
starving himself to buy equipment. One 
day, just as his experiments seemed to 
promise success, he learned that a Ger- 
man inventor had beaten him by years 
to the secret he sought, and held all 
existing patents on the speaking movie! 

A staggering blow, but it failed to 
daunt him. His experiments with light- 
sensitive cells had led him into the possi- 
bilities of “seeing in darkness,” and on 
that he concentrated his toil and study. 
One evening, sitting on the roof of his 
attic, watching the sun set over London, 
he remarked to a friend: 

“I wonder. if the infra-red rays, the 
invisible rays which lie just beyond the 
red that we see, could not be used to 
bring about sight in darkness? We may 
be able to find some way to use those 
rays.” 

He went into his laboratory, ate his 
usual meal of a bun and tea—then went 
to bed for a week! Partly from the 
necessity of conserving his strength, 
partly to keep warm, he did all his heavy 
thinking in bed in those days. At the- 
end of the week his friend returned. 
Baird greeted him with a slow, cautious 
statement that he had “something in- 
teresting to show.”” A man on the floor 
below was a ventriloquist. From him 
Baird borrowed a papier-maché dummy 
and stood it in the pitch-black laboratory. 
Then in-an (Continued on page 124) 
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They found Judy listening 
intently to an old Swiss 
model maker as he ex- 
plained the mechanism of 
a two-foot dinosaur model 
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The Movie Maker 


A Romance of Camera and Screen 


By S. W. NEWMEYER— 


Already a marvel of perfection, the motion 
picture offers seemingly limitless fields for 
ingenuity. A distinguished French inventor, 
Rodolphe Berthon, for example, has just 
demonstrated a new process of producing 
movie scenes in all their natural colors, and at 
a cost no greater than that of the usual black 


OUNG Don Kennedy’s only assets, when he ventured into the pro- 

duction of a big feature picture, were an ingenious invention of his 
own, an amazing stock of courage, and a talented little script girl, Judy 
Burke. The invention was a money-saving process of superimposing 
studio action upon scenic backgrounds filmed abroad. The courage was 
inspired by heavy odds against him. And the girl—well, she was just 
Judy. By assuming the expensive contract of a fading screen star, Mar- 
garet Moreland, Don obtained the free use of Popular Players’ West 
Coast Studio for four months. Judy’s brother, Jerry, a stunt flyer, joined 
the venture, as did Professor Mahrlenburg, an aged photographer. De- 
spondent over the failure of her latest picture, Margaret tried to end her 
life, but was saved by Jerry. It was then revealed that she was really 
the old professor’s daughter. With renewed hope she offered Don her 
services free, as well as financial aid. Don commissioned “‘Bozo”’ Biddle, 
an expert camera man, to photograph background scenes in Europe and 
Asia, while the others worked in the studio. The first month vanished, 
and so did the money. The venture was nearing the rocks when, through 
a clever scheme of Judy’s, Don won the financial backing of Silas Rogers, 
wealthy newspaper owner, in return for giving his spoiled daughter, 
Mabel, a leading part in the picture. Teaching Mabel to. act proved a 
big problem, but this and other difficulties were solved by clever tricks 
of photography and stage setting. As Don worked far into the night 
on the machine with which he combined backgrounds sent by Bozo from 
abroad with shots made on the lot, fire broke out in the house where he 


Illustrated by ERNEST FUHR 


and white films. Secrets of many new dis- 
coveries and devices that lie behind our elab- 
orate screen dramas are told in **The Movie 
Maker’’—an absorbing novel of romance and 
adventure on a background of mechanical and 
scientific fact. Here the true wonders of the 
movies stand revealed.—The Editor. 


and Professor Mahrlenburg roomed. He saved the professor and his 
precious machines, but was driven to the roof and trapped there by 
flames. On a neighboring roof appeared a group of firemen, and with 
them Judy and Jerry. They extended a ladder to him. Just as a spurt of 
flame leaped toward him, he swung out into space on the rungs. Now 
read on: 


NE—two—three—four. Don’s mind automatically 
checked off each rung of the ladder as he swung hand 
over hand across the twelve-foot gap toward the oppo 
site roof. The heads of the firemen holding down the 

ladder end were just visible, but his eyes were riveted on a small 
figure near the roof’s edge, as though the very intensity of his 
gaze were a steel cable pulling him to safety. 

A sudden rosy glare illuminated the group of rescuers. $e 
close was Don that he saw the startled widening of Judy's eyes 
and heard her moan as she hid her face: The ladder trembled 

. sagged. Lunging forward, he clutched the roof’s edge 
with one hand, clung desperately, swung his other hand free 
. . . for an instant dangled between life and death as the 
ladder fell. 

Behind him heat and roar and glare increased, but Don was 
only blissfully aware of the sharp, solid edge of the roof against 
his body as half a dozen hands dragged him up to safety. 
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Horses and riders plunged and foundered wildly as the sledge crashed through 
the thin lice. The pursuing sledge upset, spilling its riders out into the snow 


Almost as if frozen into her crouched position, Judy looked at 
him, her face still stiff with terror. 

Don stumbled over to her. 

“T’m all right, Judy. Judy! Look—I’m not hurt at all.” 

But she continued to stare blankly at him, not moving. 
Patting her shoulder awkwardly, he half lifted her to her feet. 

“Out of the way, there!” 

Almost catching their feet in its flopping curves, a heavy 
length of fire hose was dragged past, writhing like a huge boa 
constrictor and swelling and stiffening into a rigid line as the 
water surged through it. 

“All right, sis?” Jerry, who had been pulling and kicking the 
hose straight, now stepped over it to his sister’s side, and Don 
suddenly realized that although the roof was swarming with 
firemen he was still patting Judy’s shoulder and urging her— 
quite unnecessarily—to look at him. 

The hearty, practical concern in Jerry’s voice broke the spell. 
Don’s arm dropped awkwardly and Judy, startled, turned to 
her brother. 

“Of course I’m all right,’ she replied; but her voice, oddly 
high-pitched and strained, broke in a half-hysterical laugh. 
“Tm not the one who has just crawled out of that—that hell!” 


HIVERING, she made an attempt to square her shoulders, 
then locked arms with Don and Jerry as they moved closer 
to her. For a moment the trio stood motionless, gazing in silent 
fascination at the fire. The corner where the skylight had been 
was a roaring furnace, and the flames were now eating their way 
down the outer wall of the house in spite of the hissing stream 
pouring from the nozzle of the fire hose. 
ane go down,” said Judy in a tired voice. “I’ve had enough 
of this.” 
“But what I can’t understand,” puzzled Don, as they 
bered through the trapdoor of the roof, “is how you and 
Judy got here so quickly.” 
Evidently the professor phoned us first,” replied Jerry, “for 


we followed the fire engine down the street. If it had to happen, 
I'm glad it wasn’t over the week-end while we were at the ranch.” 
“Do you think the professor and I can find room at your 
hotel for a few days, till we get new living quarters?” 
“T’ll fix it up,” Jerry assured him. He and his sister, during 
the filming of the picture, had been staying at a small family 
hotel in the downtown section of Los Angeles, near by. 


UT when they reached the street, they found that other 
arrangements had been made. Wide-awake, and apparently 
enjoying the excitement, the professor was ensconced in 
Margaret’s big sedan. On the floor of the car Don caught sight 
of the bundle containing his precious machine. Piled on top of 
it was the drying rack, broken, but with the torn and tangled 
ribbons of celluloid still wound around it. 


Seated behind the wheel, Margaret held out both hands to 


. Don as he approached. 


“Don! We're so glad,” she began, then noticed the gaping 
crowd pressing around the car. “Jump in beside father,” she 
continued briskly. “Ill have you home in no time.” 

In vain Don protested against inconveniencing her. She 
would not hear of his going to a hotel, at least for the remainder 
of the night. So he got in beside the professor and sank back 
gratefully against the soft upholstered seat. As they rolled 
away, he noticed how small and tired Judy looked as she 
drooped against her brother. Some day he’d make it all up to 
her with something more substantial than words. Some day 

. “with all my worldly goods” .... 

A swift flash of reality cut short Don’s daydream. He smiled 
grimly as he reminded himself that the only worldly goods he 
had at present for endowment purposes were debts. 

* * * 

All afternoon Mr. Rogers’ car had been parked outside the 
big wooden fence around Cinema City. It had long ago grown 
dark. Mabel, impatient for her dinner, had departed in a cab. 
Extras, principals, technical men and mechanics had gone their 
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several ways. And still two men sat on opposite sides of the long 
table in the general manager’s office, playing chess with words. 

Don wondered how much longer he could control himself. 
He longed to reach out, yank that short stocky figure across the 
table, and batter the crafty, yellow-mustached face to a pulp. 
All afternoon he had listened to that suavely triumphant voice 
criticizing, objecting, bullying, ridiculing. All afternoon he had 
fought back rage—reminding himself that no outsider could 
possibly visualize a completed picture from disjointed projection 
room rushes, that the man who paid the piper must be allowed 
to criticize the entire orchestra, that— 

“And the agreement distinctly states that the second payment 
is to be made only if I am satisfied with the progress of the 
picture,” rumbled Mr. Rogers accusingly. “Now, in the first 
place, Mabel—” 

“I know that line by heart!”” Don almost shouted. He leaped 
up, pushing back his chair with such violence that it banged 
over on the floor. “ You want close-ups of your daughter. It 
took twenty-five thousand dollars’ worth of energy and exaspera- 
tion to get even the long shots. I can’t guarantee close-ups of 
Mabel for any amount of money—I’m no 
miracle man. If you're not satisfied with 
our efforts to date, take your money and f ~ . 
your contract and your daughter and ’ 
get out!” 

“Now, Kennedy, let’s talk 
this over peaceably.” In Silas 
Rogers’ now softly modulated 
voice, in his watchful, deep-set 
eves, Don recognized the source 
of Mabel's stubbornness, most 
baffling when it was mildest. / / 
Her astute father, looking up 
at the worried,angry young face 
above him, continued in a tone 
of kindly concern. “Really, 
my boy, you mustn't let your 
nerves go to pieces. You should 
take a little rest.” 

“I intend to when I finish— 
or stop—production.” Don 
thrust his clenched hands deep 
into his pockets as he began to 
pace the floor. “And that’s 
what it comes to. No use 
arguing any longer. You can 
withdraw right now if you 
want to. If I can’t find another 
backer, we'll just stop pro- 
duction.” 

“And what about the twen- 
ty-five thousand I've already 
invested?”” demanded Rogers. 

“When it falls due you can take your share of the unfinished 
picture—” 

“Not to finish it would be a greater loss to you than to me,” 
warned Mr. Rogers, not so suave now. “And since we can’t 
agree, why not accept my offer to change the security to a half 
interest in your universal background invention? I'll give you 
the additional seventy-five thousand dollars for that at once, and 
you can go right ahead with production on the picture without 
consulting me in any way.” 







s OU’VE had my answer on that,” replied Don shortly. 
“In a few years my invention will be worth a dozen 
pictures.” 

‘But you'll have a hard time selling it unless you've produced 
a successful picture,” commented Silas Rogers, a thin edge of 
malice in his voice. 

Don strolled to the door and opened it. 

“I know your time is as valuable as my own ”’ he said pleasant- 
ly, “so I won’t waste it. Good night.” 

A dull red flush spread over Mr. Rogers’ face. He jerked out 
his check book. 

“I’m not at all satisfied with the progress of the picture—not 
at all!—and you know it,” he muttered, his studied calm at 
last broken, “but you're forcing me to protect my interests. 
Now I shall have to rely on your integrity to fulfill the conditions 
of our agreement.” 

Don concealed his great sense of relief with formal politeness 
as the newspaper Napoleon marched past him. Then he closed 
the door and smiled grimly. He had won that round of the 
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Mabel burst into tears and sank down on a large rock beside the 
mound of the property grave, while Tim ground away steadily 
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chess game. He had taken Silas Rogers’ queen without exnog 
his own king. The older man had been maneuvering all fter 
noon to obtain a stranglehold on Don’s invention, and oy] _ 
weary young man knew how close he had come. Now it = 
till the final round. Sale 
Out for a bite to eat at the near-by drugstore; then back to the 
office for further planning. The first week of November 
nearly over and now Bozo was delaying the picture. Not aon 
had been received from him since early October. The last reels 
were from Genoa—some bits of local color in the old seaport that 
antedated Columbus, views of the Mediterranean seacoast and 
final bit of a forsaken stretch of African shore where the crusad : 
in the picture were to be shipwrecked after capture by pole 






ON, working into the night as usual, frowned as he spread 
out copies of the cablegrams he had sent to Bozo in ay 
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effort to learn the cause of the delay—Morocco, Constantino le 
Bozo’s itinerary; by this time he should be nearing the end of his 
journey. That the veteran camera man was well able to take 
but he was also aware that Bozo had a Zenius 

for getting into weird scrapes and hair. 

a small projection machine 

and some short comed 

tives’—he had told Don, 

and he had boasted to some. 

pected to take a few edy. 

cational views on the side— 

: harem.” 

— Whistling — thoughtfully 

: \ =, placed the cablegrams in g 

Sa ee 3 file basket. He glanced at 
“S ™ —and drew pencil and pa 

~ ' f per toward him to figur 

ae = = were not soon received from 

. — Bozo it would-be necessary 

with extra people, proper. 

ties, technical men and 

Desert—five thousand dol- 

lars at least. Then ther 

California to get the snow 

scenes—the final episode in 

the column opposite, hoping he might shave it a bit. Thre 
days work on the war shots, with a large force of extras . . . the 
battle of the beasts . . . two airplanes and pilots with an extn 
five hundred for Lacey’s crash stunt... three bundred 
With a muttered, half-fearful exclamation, Don threw his 
pencil across the room. His shaking hands wiped the cold per 
and nearly three hours he had been sitting there in a daz, 
neither asleep nor awake, scribbling automatically on the sheets 
to tear it. He paused, however, folded it and put it into his 
pocket, slammed down the desk cover, and a moment later let 

huge wooden gates. 

APIDLY he walked toward the outskirts of Hollywood 
return to the bungalow where he had been rooming the last week 
Not once since the fire had he been able to get even a few hou 
weeks of fighting back the normal demands of his body for ret 
—had pleased him. He had been able to work more rapidly. 
cracked lenses, easily replaced; a few screws tightened, bands 
adjusted—had been quickly accomplished. The torn footagt 


Damascus, Jerusalem. There were no other cities listed on 
care of himself in any emergency, Don knew; 
breadth adventures. He had taken with hin 

reels—"‘to startle the ng. 

one on the lot that he ex. 

“like a day in the sultan’s 

_ under his breath, Don re. 

the desk clock—nine-thirty 

f i> costs. If the Arabian scenes 

to transport the company, 

mechanics, to the Mohave 

was the trip to northem 

twelfth-century England. Don put a tentative two thousand in 
renting of six additional cameras electrically operated, for the 

especially prepared wash drawings of the air duel... . 

spiration from his forehead. It was twenty minutes after twelve, 

that covered his desk. He snatched up one of them and started 
himself out of the lot by a small door in the center of one of the 

Though it was late, he knew it would be quite useless t0 
of uninterrupted sleep. At first his high tension alertness—afte 

The necessary minor repairs to his background mac 

of the reels rescued from the fire he had (Continued on page 14 
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ecrets of Animal 'l'alk Revealed 


Words and Letters in 


Counted—Amazing New Experiments 
Show How Apes, Horses and Dogs Converse 


By WARREN MAC DOUGALL 


" BIRD is not really singing a 
song when it opens its 
beak; it is making a 
speech.” 

With that startling an- 
nouncement, Dr. William M. Patterson, 
a research expert in language at Columbia 
University, a few weeks ago introduced 
to a group of distinguished psychologists 
a little gray and white bird, which, he 
declared, talks with a vocabulary of at 
least 300 words! The name of this bird 
is Serinus Leucopygius, or African finch. 
For two years Dr. Patterson has closely 
studied it and he has reached these 
conclusions: 

Its notes, covering a wide range, cor- 
respond strikingly to the vowels and con- 
sonants of human speech. There are 
twenty-four “letters” in the bird’s 
“alphabet ’—seven vowels and seventeen 
consonants—grouped into words and 
syllables much like our own. 

Moreover, the bird does not use the 
“words” haphazard, but apparently to 
give definite expression. For example, 
Dr. Patterson found that the finch, 
awakened at the same hour every morn- 
ing, almost invariably makes a little 
speech which lasts just fourteen seconds! 
And always the same speech! 

All of which has thrown interesting new 
light on questions 
which men have 
asked for centuries 
and which psycholo- 
gists now are just be- 
ginning to answer: 

Can birds and ani- 
mals talk? And if so, 
shall we ever be able 
to converse with 
them? 

Every person who 
has owned and loved 
a dog or a_ horse 
probably has often 
said, “That animal 
can do everything but 
talk.” Now it ap- 
pears he may be able 
to do that, too, in his 
own language. We do 

ow. that animals 
can express their 
changing emotions in 
— a. ac- 
ions. do wags 
his tail time hase 
and growls when 
angry; a cat spits, purrs or rubs against 
your legs. That animals really think has 

n demonstrated, but whether they ex- 

ge ideas with one another by a 
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Birds’ Language 


strange but actual lan- 
guage that we do not com- 
prehend remains in doubt. 

That animals recognize 
words and sentences spok- 
en by their masters has 
been proved repeatedly. 
Fellow, the dog whose 
amazingly accurate 
execution of complex com- 
mands was described in 
last January’s PopuLar 
Science MontTHty, can 
remember the name of a person and 
identify that person when the name is 
repeated. Flash, a police dog of the 
movies, has shown extraordinary intelli- 
gence in tests under direction of Dr. Karl 
T. Waugh, instructor in animal psychol- 
ogy at the University of Southern Cali- 
fornia. 


A’ THE International Congress for 
Psychical Research in Paris, a Ger- 
man expert, Dr. Wilhelm Neumann, re- 
cently declared that his dog Rolf under- 
stands what he says and answers with 
signals consisting of a series of barks. 
Thus they carry on what approaches con- 
versation. Dr. Karl Krall told of a horse 
he had trained to spell the names of 
visitors, using an alphabet consisting of 
numerical signals tapped 
out with its feet. , 

All attempts to teach 
animals to speak human 


Dr. Karl T. Waugh, animal psychologist of Southern California 
University, having colors identified by Flash, famous $100,000 
police dog of the movies, who learned the colors in two lessons 
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Dr. William M. Patterson, Columbia University 
language expert, and the African finch that has an 
“alphabet” of 24 “letters” and a vocabulary of at 
least 300 words, used to express definite feelings 


language, however, have failed thus far. 
The most interesting experiments along 
this line have been made with apes by 
Prof. Robert M. Yerkes of the Depart- 
ment of Psychology, Yale University. 
Years of study of these almost human 
creatures have convinced him, he says, 
that, while they possess high intelligence, 
they are mechanically incapable of form- 
ing human words, though they can imi- 
tate human actions. 


iy aeny they have a sort of language of 
their own. Prof. Yerkes was able to 
identify thirty-two strange sounding 
“words” with which a pair of chimpan- 
zees expressed pain, pleasure and hunger. 
He concluded, however, that they were 
little more than emotional outbursts like 
the human “ouch!” or “ah!” 

For weeks Prof. Yerkes attempted to 
induce a chimpanzee to imitate a spoken 
sound, Whenever he opened a box con- 
taining a banana, the animal’s favorite 
food, he uttered a simple spoken sound, 
like “ba-ba,”” hoping to induce the chim- 
panzee to imitate the sound when it 
wanted food. Although the attempt 
failed, the animal did imitate Yerkes’ 
facial expression in making the sound. 

Incapable of the complicated 
nervous and muscular oper- 
ations of speech, animals can, 
he said, imitate actions which 
convey ideas. This suggested 
a new possibility—that of con- 
versing with animals by signs! 

“The great apes have plenty 
to talk about,” he said, “but 
no gift for the use of sounds to 
represent individual ideas. Per- 
haps they can be taught to use 
their fingers, somewhat as does 
the deaf and dumb person, and 
thus acquire a simple, non- 

- vocal sign language.” 
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Cars Our Readers Choose 


Sixteen Experienced Motorists Advise Bill Crowley on 
Picking First Machine—Contrasting Opinions 


Help You Find Best Auto for Your Needs 


5 OSH!” sighed Gus Wilson 
wearily as he tipped his 
chair back against the wall 
and lighted his pipe. “I 
sure didn’t realize what I 

was letting myself in for when I appealed 

to the readers of PopuLar Science 

Monta y to help me ad- 


By Martin Bunn 


four-wheel brakes, balloon tires, crank 
case ventilation, gas pump, engine heat 
indicator and so on. With what’s left out 
of your $2,000 you can buy Mrs. Crowley 
a new hat and coat to match the up- 
holstery.” 

*'That’s one way of looking at it,”” com- 


final and conclusive test of how a car 
stands up is in actual service. That ap. 
plies to any new model of any make, 
Here’s what R. E. Ambrose, of Verdi, 

Nevada, has to tell you: 
“With a six-year-old and even aneight- 
year-old child riding in back, for safety’s 
sake he must have a coach, 





vise Bill Crowley what 
kind of a motor car to 
buy. Did you ever see so 
many letters in your life, 
Joe?” 

“* Most as many as Lind- 
bergh got, I guess,” chuck- 
led Joe Clark, his partner. 
“TI haven’t totaled them 
up yet, but there’s thou- 
sands in that stack and 
every single one of them 
has been read, too.” 

“All ready for you, 
Bill,’ Gus greeted Crow- 
ley as the prospective 
automobile buyer entered 
the Model Garage office. 
“These letters ought to 
make it easy for you to 
decide what car to buy. 


cars. 





Crowley, select a car. 


One Hundred and Sixty Dollars Worth of Advice 


Gus Wilson, veteran automobile mechanic, asked our 
readers in the February issue to help his friend, Bill 
Thousands of letters of advice were 
received. And, after careful study, sixteen, for each of 
which $10 has been paid, are published on these pages. 
They are presented not as representing necessarily the 
views of Mr. Bunn or the editors of Popular Science 
Monthly, but as letters that may be helpful because they 
express contrasting points of view. 
agree with any of the writers. 
that some of the claims made are equally applicable to many 
But here are individual opinions that should be of 
interest and value to everyone who is in search of informa- 
tion as to the relative advantages of various cars. 


Perhaps you will not 
Certainly, you will recognize 


He must have a six. 
cylinder car because he 
can choose from among 
the best sixes within his 
price range and_ because 
the six gives ease of driy- 
ing in traffic and is easier 
to park than an eight. He 
has missed the’ joys of 
motoring long enough to 
feel entitled to the added 
benefits of a six, yet he 
would not fully appreciate 
an eight, even if he could 
afford it, until he has cut 
his motoring teeth ona 
car of inferior capabilities, 
Four-wheel brakes are es- 
sential for the safety of his 
precious cargo. So for tried 
and true quality, size, ap- 








At any rate they'll show 

you what other people would do in your 
position. Let’s go over this bunch just as 
I picked them out without trying to get 
them in any particular order. I'll read 
the top one. It’s from B. Giegerich, of 
Pittsfield, Massachusetts. 

“*Forget the light cars and consider 
your $2,000 all spent to satisfy your wife’s 
vanity and your own. She will adore the 
rich upholstery and roominess of the 
larger car and you will admire the ease 
and quietness of an engine that can main- 
tain a smooth, steady sixty miles an hour 
with the comfort and security afforded by 
added weight and larger wheelbase. 


“4 HE ideal car for you is the Stude- 

baker Commander Victoria. It is 
cozy but roomy, and you have the kids 
where you can keep an eye on them. The 
Studebaker’s superiority over other cars 
of its class lies in lower engine speed. It 
is the secret of long life, smooth running, 
fewer repairs and minimum oil consump- 
tion. The Studebaker holds dozens of 
world records for endurance and speed 
and has all the latest features such as 


mented Gus as he reached for the next 
letter. “Let’s see what Peter Herzig, of 
Plainfield, New Jersey, says: 


“*TYILL CROWLEY has the money to 

invest in an expensive car, but 
his knowledge and experience in handling 
any kind of car amounts to plus nothing. 
His wife, who also will drive it, knows no 
more than he does. Therefore an expen- 
sive car would be a waste of money. I 
suggest that he buy a 1928 model Ford 
sedan for the following reasons: 

““It is the best value for the least 
money. 

“‘It will stand wear and tear better 
than the higher priced cars. 

***It is easier to operate and to care for 
a Ford than any other car, which in the 
long run will be a big advantage to the 
two inexperienced drivers. 

**“Not only is the initial cost less but the 
upkeep of this new model Ford is much 
— than that of any other car thus far 
puilt.’ 

“That,” said Gus, “represents exactly 
the opposite point of view. Of course, the 


pearance, he can find noth- 
ing better than the good old Hupmobile.’” 
“*T suppose he recommends the coach 
because the kids couldn’t open the doors 
and fall out,’ suggested Crowley. 
“That’s Mr. Ambrose’s idea,” agreed 
Gus. “The rest of his arguments seem 
sound enough, except the one about four- 
wheel brakes. All cars have them now. 
“‘Here’s one from a woman, Mrs. H. A. 
Thomas, of Indianapolis, Indiana: 


“T THINK Bill Crowley should buy a 
Chevrolet four-door closed m 
Just because Bill has $2,000 is no reason for 
spending it all on a machine. This is his 
first car, and he should buy a dependable 
car—one that is easily driven and repaired 
at low cost. He should buy a four-door 
closed model so that he can drive it in any 
weather and because the children will not 
have to climb over the people in the front 
seat every time they get in or out. He 
needs four doors, not two. , 
“<This first car of Bill Crowley’s is for 
use close to home—shopping, visiting, 
pleasure and business; and an inexpensive 
car is the most practical for such use 
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“Qn first driving a car the speed craze 
ets one—a light car will not tempt one 
into disastrous speed. 

“Seems to be a difference of opinion on 
that four-door, two-door question,” Crow- 
ley commented when Gus finished read- 
ing. “Which is better, anyway?” 

“Being a bachelor, I can’t answer that 
one,” laughed Gus. “I never had to 
drive a car with children alone on the 
hack seat, so I don’t know how they act. 
Iet’s read the next one. It’s from Otho 
A. Morris, of Kerrville, Texas.” 

“Bill Crowley should first pur- 

chase a used car. It is a mistake for 
a person of average means, with no 
automobile experience, to buy a new 
car. We value things by comparison. 
After Mr. Crowley has-been aggra- 
vated for a year or so with an old 
model he will know how to appre- 
ciate a new one, and he will know by 
experience just what new car will 
best suit his needs. 

“In his search for a used car he 
should not purchase too old a model, 
for that would disgust him with 
automobiles at the start. I would 
suggest an Overland touring 1924 
model, the kind I have. It will take 
him where he wants to go and bring 
him back and be a fine little car. 
After he goes through a winter with it and 
discovers the disadvantages of celluloid 
curtains, he will know how to appreciate 
an inclosed model. Experience with an 
old car will make an automobile mechanic 
out of him by the shortest possible route. 
Then he will know how to take proper care 
of a new and more expensive car when 
he decides to make the change.’ 


“rMHAT,” said Gus, “is one viewpoint 

on the used car question. I remem- 
ber that letter, but here’s another from 
Ralph Cummings, of Los Angeles, Calif. 
There’s no getting away from the fact 
that their arguments are as sound as any 
of the others. Here’s what Cummings 
says: 

“*There is no good reason why Bill 
Crowley should purchase a new car. 
With $2,000 to spend he can get a really 
fine secondhand Cadillac not more than 
a couple of years old and in perfect run- 


ning condition. All new cars are second- — 


hand any way the minute you drive them 
afew miles, so why not let the other fellow 
suffer the loss of the first year’s deprecia- 
tion—which always is the heaviest, plus 
the war tax, delivery and conditioning 
charges and so on? A good secondhand 
Cadillac will outlast any new car at the 
same delivered purchase price, and he 
will have a better looking and more com- 
fortable car, a car that will do him justice 
im any company.’ 
“So much,” said Gus, “for the second- 
d car question. Now, listen to 
Grandison Irving, of Yale, Mich.: 
‘I would advise Mr. Crowley to buy a 
ash six-cylinder sedan because it has 
the best bearing system, with seven main 
ngs, and full pressure oil feed. It 
overhead valves’ with lubricated 
valve stems and rocker arms. 


“These 
should make it 
easy for you to 
choose a_ car,” 
said Gus. “‘ They 
show what other 
People would do 
in your position”’ 


POPULAR SCIENCE MONTHLY 










letters 


“*The oil drain and radiator drain are 
accessible without soiling the hands. Oil 
can be added to the supply in the crank 
case through a large, handy hole in the 
top of the engine without using a funnel 
like a French horn. 

“In addition to these features, Nash 
cars have fine bodies and the interior 
fittings are of the best. They don’t change 
styles very often, so your car doesn’t get 
to be a last year’s model within a few 
months after you have bought it.’ 

“Of course,’”” commented Gus, “there 
are other cars on the market that have 
some of the features brought out in this 
letter. And some of them wouldn't mean 
anything to the owner who has his oil 
changed by the service station. The point 
is that this particular combination of 
features appeals to this particular owner. 
Here’s another, from W. S. Hoover, who 
lives in Albion, Pennsylvania, that 
stresses various mechanical features: 


“T SUGGEST that Mr. and Mrs. 
Crowley buy a Chrysler 72 coach. 
There is no rear door for their youngest 
child to open and tumble out. Although 
the Chrysler has been on the market less 
than four years, it already holds third 
position in dollar volume sales. It was 
the first car to combine acceleration with 
high speed, accomplished by using a small 
flywheel, 4.6 to 1 gear ratio, and a motor 
turning 3300 revolutions a minute, 
mechanical features such as the seven- 
bearing crankshaft, full pressure lubrica- 
tion, oil and air filters, thermostatic heat 
control, invar strut pistons, motor sup- 
ports mounted in rubber, rubber shackles, 
web crank case supports for main bear- 
ings, and the new turbulence cylinder 
head giving a six to one terminal pressure. 

“The coach is closer coupled than the 
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ante 


sedan and Bill won’t appear lost when 
driving alone. Mrs. Crowley will appre- 
ciate the beautiful interior of the body 
and the exceptional ease of handling.”’’ 

“Whew!” gasped Bill. “My head is 
whirling already. That’s all Greek to 
me. 

Gus smiled. “It represents,” he ex- 
plained, “the point of view of the man 
who takes an interest in the mechanical 
features of his car. Naturally, mechanical 
features won’t mean anything to you until 
you have driven cars for a while and even 
then you may never learn anything 
about what goes on under the hood. And 
if you do, you may figure things out that 
other mechanical features are more im- 
portant to you than the ones mentioned 
in that letter. Well, let’s get on to the 
next. Another woman—Mrs. Grace H. 
Murphy, Melrose Park, Illinois: 


“°F CAN’T think of one reason why Bill 
should have a car, but I can think of 
fifteen thousand seven hundred and 
twenty-three reasons why he shouldn’t! 
‘First, last and always there is the 
matter of expense. 

“Second, think of the wear and tear on 
his wife’s nervous system. 

“*Third, garage rent alone will pay the 
premium on a $5,000 life insurance policy 
to protect his family. 

“Fourth, there’s no reason in the 
world why Bill should pass everyone else 
on his way to work. Besides, the street 
cars are sure, safe and sane. 

“*Fifth, it’s easier to pay carfare than 
damages. 

“Sixth, Bill had better be spending 
Sunday in church and with his family 
than in the garage. 

“Seventh, with an automobile Biil 
and his family (Continued on page 142) 
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Experts gingerly broke away the covering of a huge sand mold at the U. S. 
Bureau of Standards recently and were overjoyed to see within a flawless 70-inch 
disk of glass—largest telescope mirror ever cast in America and most perfect 
of its size in the world. Until now they had not known whether the mold con- 
Eight months before, after 
four efforts had failed, molten optical glass at 2,400 degrees of heat was poured 
into the electrically heated mold. The temperature was lowered for eight months. 
The 3,500-pound disk, 11 inches thick, is part of the telescope (right) given 
to Ohio Wesleyan University by Professor and Mrs. Hiram Perkins. 
from the slight defects of the 100-inch Mount Wilson Observatory and the 
Above, at the opening of the 
mold, are, left to right, W. R. Warner, Cleveland telescope mounting maker; 
S. W. Stratton, head of the Massachusetts Institute of Technology; and 
P. H. Bates, A. N. Finn and G. K. Burgess, all of the Bureau of Standards 


tained the disk or only bits of shattered glass. 


72-inch Victoria, B. C., Observatory reflectors. 


Newest achievements in scientific re- 
search, discoveries, and inventions 
that concern us all by their bearing on 
the affairs of everyday life are recorded 
from month to month in these pages. 


Ants Have Fire Departments 


HE discovery that some ant hills 
have fire departments has just been 
made by Mile. Marguerite Combes, 
French naturalist. She placed a lighted 
taper on a hill and a battalion of ant 
firemen extinguished it. Some squirted 
liquid formic acid from their jaws on the 
taper. Others tore at it. Many perished. 
One hero dragged another from .danger. 
Mortals are just beginning to under- 
stand how “human” the insects are. 
Paris recently has opened an insect “zoo.” 


Artificial Sea for Sahara 


EFORE many years, ships may sail 
into the heart of the Sahara Desert, 
calling at ports which will have risen 
from the barren sands. A vast engineering 


It is free 


plan proposed by 
Dr. John Ball, of the 
Geological Survey of 
Egypt, would create 
an inland sea, thou- 
sands of square miles 
in area, covering the 
northern part of the 
Libyan Desert, 
northwest of Egypt, much of which is 
below sea level. It would be filled by a 
200-mile canal running to the Mediterra- 
nean Sea, big enough for ocean liners. 

Evaporation from the inland sea, says 
Doctor Ball, should increase rainfall, 
making arid lands fruitful. 


New Auto Engine to Save Gas 


| pet ad percent more mileage to the 
gallon of gasoline—a yearly saving of 
some $400,000,000 to American motor- 
ists—is promised by Prof. H. M. Jacklin, 
of Purdue University, with a revolution- 
ary motor designed to operate at constant 
instead of variable pressure. 

In present engines the compression 


space in the cylinders remains always the 
same, whether the automobile’s 
is high or low. Consequently, the pressure 
when the throttle is nearly closed is much 
below the most efficient point because of 
the small charge drawn into the cylinders, 
Professor Jacklin claims to have devised 
a movable cylinder head which reduces 
the space in the cylinder when the charge 
is reduced, keeping the pressure constant, 
This, he says, should cut fuel bills one 
third. At twenty cents a gallon, the 
saving would pay almost half of the 
nation’s annual automobile repair bill, 
which, in last month’s issue of Popuzag 
ScrenNcE MontTHLY, was estimated at a 
billion dollars. 


Ultra-Violet Glass on Trial 


HOUSANDS of persons have been 
asking lately about the health-giving 
value of the new substitutes for ordinary 
window glass, designed especially for use 
in homes, schools, sun 
parlors, office build. 
ings, animal houses 
and green houses, In 
response, the U. §. 
Bureau of Standards 
has just announced 
results of tests of 
these glasses, reveal- 
ing their relative prop. 
erties of transmit- 
ting the invisible and 
beneficial ultra-violet 
rays of sunlight. 
Direct measure- 
ments were made dur- 
ing noon hours of 
clear days from April 
to December last. 
The tests showed that 
ordinary window 
glass transmits little 
if any ultra-violet 
light. Fused quarts 
glass transmits nine 
ty-two percent of the invisible rays, as does 
the best of the patented glass substitutes 


Others transmit fifty, twenty, five, and 


one percent respectively. ‘Two 


known substitutes, however, were founé 


to deteriorate somewhat rapidly 
exposure to sunlight. Exposure of ome 
sample for 123 hours decreased its 
ultra-violet transmission from forty-sevel 
to thirty-five percent. Other samples 
were only slightly affected. 

In other tests, two experts of Toronto, 
Drs. Frederick F. Tisdall and Alan 
Brown, report the effects of the ultre 


violet rays are very slight except im. 


mediately back of the window. In ord 
to benefit, they declare, one must receive 
the direct rays of the sun. 
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Car That Can Swim 
eel to Explore Alaska 


ECHANICAL ingenuity serves the 
modern explorer in many ways. 
Dr. T. A. Jaggar. head of the Hawaiian 
Volcano Observatory, plans to explore 
uninhabited volcanic islands of Alaska, 
here the shores are forbidding and safe 
snchorage is hard to find. To solve the 
difficulty, he is building a curious amphib- 
jan auto. It is a sixteen-foot boat 
mounted on a chassis and propelled by 
ddle wheels driven by the engine. 
When it reaches shore, it climbs up on its 
own wheels and drives away. a 
In the valley between the Tigris and 
Euphrates rivers, explorers are planning 
to use airplanes to map the irrigation 
canals and town sites of ancient Baby- 
lonia, lost and forgotten for nearly two 
thousand years. Time-worn landmarks 
which cannot be distinguished on the 
ground may be observed from the sky. 


Sunken Island Is Grumbling 
CC. things happen to the earth. 


Between the islands of Java and 
Sumatra in the Dutch East Indies stood 
another island, less than half a century 
ago. On that island a mountain, Krak- 
atoa, blew up in 1883 with the mightiest 
explosion in history, killing 30,000 people. 
The noise was heard in Australia, two 
thousand miles away. The island sank. 
Now steam and ashes are spurting up out 
of the sea. Mighty forces are grumbling 
to be let loose. What next? 

Perhaps the island will rise again, as 
happened recently near the Fiji Islands, 
where Falcon Island has reappeared after 
being submerged for many years. 


A simple new seismograph to replace the cumber- 
some ones is seen at the right with its inventor, 
Dr. Frank Wenner, U. S. Bureau of Standards. 
When the earth trembles a coil of wire, suspended 
between poles of a magnet, moves, generating a 
current of electricity which is amplified, translated 
into light waves and led to a photographic film 
which records the vibrations. By the records of 
several of these instruments set up in various parts 
of the world, the location of a quake is shown 
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Now you can actually see 
how the muscles of your 
diaphragm move in the 
pronunciation of every 
word through a curious 
machine (right) devised by 
Prof. C. E. Parmenter, 
University of Chicago. An 
attachment fastened 
around the chest and dia- 
phragm transmits the mus- 
cular movements to a 
stylus which moves on a 
revolving cylinder, making 
a white line for a record. 
The invention was used 
recently in foreign lan- 
guage classes to determine 
whether themuscles 
moved properly to pro- 
nounce certain sounds that 
are difficult for students of 
foreign languages to utter. 
Every word of a student 
made its special mark 


Three Science Medals Won 


HREE Americans recently won high- 

est honors for scientific achievement. 

Dr. William D. Coolidge, Assistant 

Director of the General Electric Com- 

pany Research Laboratory, received the 

Edison Medal awarded by :he American 

Institute of Electrical Engineers for 

his contributions to incandescent electric 
lighting and the X-ray. 

The John Fritz Medal was awarded to 

































Bones of prehistoric monsters of many kinds have been found in an exploration of the wilds of South 
ca by an expedition of the Field Museum of Natural History. Here Prof. E. S. Riggs, leader 
of the research and associate curator of paleontology, and Robert C. Thorne are shown digging up 


the skeleton of a mastodon, an extinct relative of the elephant, on the banks of a river in Argentina 
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John J. Carty, Vice President of the 
American Telephone and Telegraph Com- 
pany, for pioneer achievement in tele- 
phone engineering and research. 

The Collier Trophy for 1927 was 
awarded by the National Aeronautical 
Association to Charles L. Lawrance, de- 
signer of the Wright Whirlwind engine 
used by Lindbergh and other trans- 


Atlantic flyers. His development of this - 


air-cooled engine was termed “the great- 
est achievement in aviation in \merica.” 


Gains in War on Disease 
LOODLESS and pain- 


less removal of tonsils 
was demonstrated recently 
by Dr. C. Coulter Charlton 
of Atlantic City, N. J., with 
an electric needle that 
causes the tonsils to dry up 
and vanish. 

In Cornell University 
College of Medicine experi- 
ments with twenty-five stu- 
dents show that treatments 
with ultra-violet rays can 
prevent common colds. 

In Charlottenburg, Ger- 
many, airplane trips to 
10,000-foot altitudes have 
proved effective in curing 
whooping cough. 

The French Academy of 
Medicine announces the 
success of a vaccine which makes children 
immune from tuberculosis—even those 
born of tubercular parents and living in 
unsanitary surroundings. The vaccine is 
called “‘Bacille Calmette-Guerin” after 
its discoverers. 


Radio Tone Made Still Purer 


USIC reproduced today by radio 

and phonographs seems well-nigh 
perfect. Further refinements, however, 
are promised by two new inventions. 

One employs echoes from double loud- 
speakers to give sound perspective. 
It is the work of Leon F. Douglass, 
Menlo Park, Calif., inventor. 

The second invention is a reproducing 
diaphragm of sheet metal so amazingly 
thin that a printed page can be read 
through it. Dr. Carl Mueller, its German 
inventor, says it reproduces delicate 
overtones which are dampened by the 
heaviness of ordinary diaphragms. 
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: t She arth -magination 
hy Sloating ona HAT the earth is lop-sided, The earth was originally conceive | them, to t 
universa flat on both ends, wobbling as a great flatland of infinite de selves. | 

ocean very uncertainly on an un- which supported the heavens. Late was figurec 


dermined axis, with her poles when men began to round the capes in connecting 
away off-side and her “mid- ships, they imagined the earth as flog, demons. | 
dle bulging most ungracefully like an ing in a universal ocean of unknown most of t 
eccentric tomato,” was the recently ex- extent (Drawing No. 1), and from this it mologies, ¥ 
pressed opinion of Capt. George W. was but a short step to the Conception | the World 
Littlehales, hydrographic engineer for of the earth as bounded by a circ, earth (D 


the United States Navy, as he departed with roots reaching downward (Dray; earth with 
for Japan to enlist the aid of foreign No. 2). axis aroun 
nations in a United States plan to map Another ancient figure of earth was , revolved. 
-the two thirds of the earth which lies great flat supported by pillars (Drawing A later 
under sea. No. 3), but on what did the twelve greg dean likew 


That the earth may prove to be a_ pillars rest? Religion answered, through shell (Dra 
tetrahedron or triangular pyramid, with the Vedic priests, that they were sup. resented t! 
four faces and four corners or coigns, ported by sacrifices of the virtuous the backs 
with the seas occupying the depressions without which the earth would collapy, the four el 
and forming the faces of the pyramid, Anaximander, a Greek of the sixth on the ba 
and the continents situated around the’ century B. c., concluded that the earth symbolizec 


coigns and reaching out along the edges, was a cylinder (Drawing No. 4), whos patience, ¢ 
is a theory which, advanced by W. Low-  diamete- was three times its height, 
thian Green, English geologist, in 1875 which floated in the center of the vault NOTH 
and disregarded, has lately been revived of heaven. Only its upper face was . earth 
by Theophile Moreux, French scientist, inhabited, of which the northern hat} Western ¥ 
as one at least worthy of more discussion. was Europe, and the southern half Lybia dred years 
or Africa, and Asia. ing in ethe 
S A matter of fact no scientist today A little later Plato evolved his cubical times erec 
would call theeartha “sphere.” With earth (Drawing No. 5), holding that the Arabian ¢ 
the invention of invar, an alloy of nickel cube with its six faces, being the most tury A.D., 
and steel which is practically nonelastic perfect of forms, should be the form of to be hall 
in any temperature, and which made __ the dwelling place of man. unknown 
possible a measurement of the earth’s The Vene 
surfaces more exactly than ever before, ONG before the Western world had tury, exp 
the scientists have found that the merid- begun to measure toward the spheroid The ear 
ians and parallels—even the equator— form, the ancient East had imagined a middle of 
are not circles at all. And today they — spherical earth with great mountains to middle of 


call the earth neither a sphere nor an’ the north and south (Drawing No. 6), like the ¥ 
oblate spheroid; they call it a geoid. Here again, in this figure we see the con- side that 
What is a geoid? An “earth-shaped” ception of the earth held upright bya the egg; : 
body. What is an “earth-shaped” body? majestic pillar, or the world axis. But closes it i 


A geoid. It is a circle of question and an- now they thought in hemispheres, and which is 
swer that swallows itself, and leaves no mostly in northern hemispheres. The the air 
one the wiser. But it does leave plenty of | northern half of the earth came to bx, uninhabit 
room for new theories and for reconsidera- therefore, a great mountain, rising out peal 


tion of many old ones. of the equatorial ocean, and carried in 
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Scientists Say It May Be a Pyramid or 
Lopsided; Certainly It Isn’t a Sphere. 
Many Strange Conceptions of Its Form 
Recalled in this Article, with Which 
You Can Send Your Mind Adventuring 


By EDNA KENTON 


- agination to the clouds and beyond 
mo, ie the abodes of the gods them- 
selves. Where the southern hemisphere 
was figured it was a mountain inverted, 
connecting the earth with the abode of 
demons. But under various names, in 
most of the very ancient Hindu cos- 
mologies, we can find this “Mountain of 
the World,” at the North Pole of the 
earth (Drawing No. 7), connecting 
earth with the heavens, and serving as the 
axis around which the heavenly bodies 
revolved. ; 

A later Hindu conception—and Chal- 
dean likewise—was of the earth as a large 
shell (Drawing No. 8). The Hindus rep- 
resented this circular shell as resting on 
the backs of four elephants, symbolizing 
the four elements, or winds; these rested 
on the back of a great tortoise, which 
symbolized variously strength, endurance, 
patience, creation, or eternity. 


NOTHER very ancient figure for 

earth, which, however, reached the 
Western world not more than fifteen hun- 
dred years ago, is the universal egg, float- 
ing in ether, sometimes on its side, some- 
times erect (Drawing No. 9). Edrisi, an 
Arabian geographer of the eleventh cen- 
tury A.D., considered this egg, or earth, 
to be half plunged in water, that is, the 
unknown hemisphere was submerged. 
The Venerable Bede, of the eighth cen- 
tury, explains this figuration as follows: 
“The earth is an element placed in the 
middle of the world, as the yolk in the 
middle of an egg; around it is the water, 
like the white surrounds the yolk. Out- 
side that is the air, like the membrane of 
the egg; and around all is the fire which 
closes it in as the shell does. The portion 
which is exposed to the torrid action of 
the air is burnt by the sun, and is 
uninhabitable; its two extremities are 
too cold to be inhabited, but the portion 
that lies in the temperate region of the 
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Strange Middle Age and later conceptions of the earth’s form and nature, including some of comparatively modern times 
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atmosphere is habitable. The ocean, 
which surrounds it by its waves as far 
as the horizon. divides it into two parts, 
the upper of which is inhabited by us, 
while the lower is inhabited by our 
antipodes; though not one of them can 
come to us, nor one of us to them.” 

On a “tomato-shaped” form Ptolemy, 
in the second century, stretched his 
maps of the world (Drawing No. 10). 
The poles are in the middle of a great 
plateau. With this form as his working 
model, Apianus, in 1520, made _ his 
famous “cardiform projection”’ (Drawing 
No. 11), and through it obtained his 
heart-shaped map, supporting the revival 
by the Middle Ages of the old fancy that 
the earth is “the heart of God.” 

This cardiform earth map bears a 
curious, far-off resemblance to the earth 
of Columbus (Drawing No. 12) as de- 
ciphered from his letters. The old 
hemisphere, the eastern half, runs true 
to the spherical form on which he staked 
his all. But the new hemisphere, the 
Western world he was to unroll, rose to 
a lofty mountain at the equator. The 
“Mountain of the World” had moved, 
that is, from north to west. Columbus 
compared his earth figure to that of “a 
nearly round pear.” Dante's earth 
(Drawing No. 13), a century earlier, had 
too its mountain, “The Mountain of 
Purgatory,” but it was placed more than 
thirty degrees below the equator. “‘The 
City of Jerusalem,” or Zion, exactly 
balanced it:—‘‘Zion stands with this 
mountain in such wise on the earth that 
both have a single horizon and diverse 
hemispheres.” 


N OTHER words, we can trace in his 
figure a survival of the far earlier an. 
tipodal world-mountains, once situated 
at the poles, but in Dante’s Divina 
Commedia relocated to the northwest and 
southeastofthem. (Continued on page 140) 
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Millions of Pounds of Air 


Blown Every Day in Organs 
EARLY fifteen billion cubic feet of 


air, weighing over eighteen million 
pounds, are blown through organ pipes in 
' the United States in one day—a veritable 
gale—to supply music to those who at- 
tend churches, theaters and auditoriums, 
according to figures compiled by ventilat- 
ing engineers who conducted a survey to 
show the importance of electrically con- 
trolled air in every phase of American life. 
One of the largest pipe organs in this 
country, in a Philadelphia store, is 144 
feet high, required 120,000 feet of lumber 
to build and uses five blowers, which ag- 
gregate 132 horsepower. The principal 
organ in the Cathedral of St. John the 
Divine, New York City, has four key- 
boards and a powerful blower to supply 
its 7,000 pipes. 


Planes and Gas Fight Locusts 


sISON gas is being used by the British 
Air Force in Egypt in a campaign of 
destruction against a colony of locusts, 
discovered near the Egypt-Sudan border, 
to prevent the insects from multiplying to 
a dangerous extent. When the Israelites 
were held captive in the Nile land and a 
swarm of locusts came up to darken the 
sky, Pharaoh pleaded with Moses to de- 
stroy the pestilence; but today the Egyp- 
tians attack the locusts and kill them off 
before they are able to fly. 


Telephoning through the Sea 


EW methods of wrapping submarine 

cable make it possible to send and 
receive telephone messages by induction 
through the water, says Charles R. With- 
ers, Chicago electrician, its inventor. In 
a recent demonstration an automatic 
sending and receiving set was submerged 
with a length of cable for its undersea 
antenna. Another cable, dragged through 
the water near the sunken transmitter, 
picked up its messages. The Navy will 
test the device, which Withers calls the 
*‘inductaphone.” 


Automatic Typewriter Cover 


OUCH a spring and the new folding 

cover seen at the right snaps over 
your typewriter, excluding dust and dirt. 
When the machine is in use, the cover, 
which is permanently attached, folds back 
out of the typist’s way; yet when she has 
finished it instantly closes to protect the 
two thousand or more working parts and 
bearings. The new device includes an 
attachment to hold sheets being copied, 
with an automatic line guide to help the 
typist find the place. 


Hibernation Next to Death 


HEN the hibernating animals go to 

sleep for the winter their vital proc- 
esses slow down and all but stop. Dr. 
George Edwin Johnson, of the Kansas 
Agricultural Experiment Station, has 
found that the beat of the heart slows 
down from the normal 200 to 350 pulsa- 
tions a minute to only five to fifteen beats, 
while the breathing becomes so slow that 
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it almost ceases, some ani- 
mals, when asleep for the 
winter, drawing only one 
breath every two minutes. 

The body temperature 
falls to about three or four 
degrees above freezing, and 
the animal loses about forty 
percent of its weight. Their 
gradual assimilation of the 
body fats is the only thing 
that keeps the animals alive 
while they sleep away the 
long winter. 





, ‘i 
Flowerpot Stand Aids Plants 


OUR plant or flower roots won't rot, 
it is said, if you keep the pot in this 
new holder and stand that has a drainage 
system built into it. The base or stand, 
which is a saucer to catch excess water, is 
separated from the container by three 
small legs, keeping the earth in the pot 
from becoming soggy with excess mois- 
ture, and thus preventing root rot. Open 
construction of the holder makes certain 
that plenty of light and air will reach the 
plant, keeping it well ventilated. 
The device is made in both enameled 
iron and brass and comes in ornamental 
and plain designs for table or pedestal. 











One motion closes or opens this accordionlike 
folding typewriter cover. An attachment above 
holds the stenographer’s notebook when at work 







Blackboard Drawing De 
SPECIALLY designed for blackhs 


drawing is this novel protractor. 
ful to teachers of drafting, geometry, nd 
engineering. Lay it against the ver i 
face of the board and its indicator edge 
immediately drops by gravity toa perfect 
plumb line; its graduations then permit 
instant drawing of accurate lines at any de. 
sired angle along its two-foot straightedge, 


Air Fans Quiet Din in Tunnd 


Bp noises from the motor vehicle; 
swarming through the Holland Typ. 
nels, connecting New York City with Ney 
Jersey, are greatly reduced while th 
eighty-four giant ventilating fans are jp 
operation, engineers have discovered, 








When the ventilating system is changing 
the air forty-two times every hour, th 
comparative quiet is a relief after the 
clamor of city streets. Tunnel engineers 
explain that the ventilation breaks up the 
sound waves before they can traverse the 
length of the highway under the Hudson 


New Power of X-Rays Found 


NEWLY discovered property of the 
X-ray is its power to change the 
effect of certain substances on light. It has 
long been known that 
certain liquids, such 
as a solution of sugar 
in water, have a cur- 
ous effect on “‘polar- 
ized” rays of light 
shot through them 
from flat mirrors. 
Such rays vibrate ina 
single plane insteadol 
in all directions a 
light rays ordinarily 
do; and after passing 
through the sugar s0- 
lution, their plane is 
twisted through 4 
definite and measur 
able angle. The 
amount of twist 
serves the sugar 
chemist in analyzing 
unknown samples. — 
Now Dr. Fred All- 
son, of the Alabama 
Polytechnic Institute, 





finds that certain liquids inactive upoa 
such rays soon acquire the power of twist 
ing them when exposed to X-rays. Re 
arrangement of the substance’s molecules 
is the apparent explanation. 
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Mechanical Tennis Opponent 


HEN it’s difficult to find a tennis 
player to give you a practice match 
—particularly one worthy of your mettle 
—try a mechanical man! That is what 
Rene Lacoste, French player, singles 
champion of United States, does, using 
this machine of his own invention. 
Lacoste’s device, when placed in the 
opposite court, shoots a stream of balls 
over the net in simulation of four different 
kinds of strokes and does it so rapidly that 
its human opponent is kept continually on 
the run. It puts him to far more severe 
tests than could the average first-class 
tennis player. An electric motor operates 
the device, or it may be hand-operated by 
a person knowing nothing of the game. 


Solving Secret of Glow in Sky 


NEW explanation of the faint glow 
sometimes seen in the sky in tropical 
latitudes, and less frequently in the tem- 
perate zones, is advanced by Dr. Elihu 
Thomson, director of the General Electric 
Company’s research laboratory at Lynn, 
Mass., who says it may be caused by a 
“smoke” screen of fine iron particles. 
His laboratory experiments show such 
reflection when the smoke from iron elec- 
trodes used to produce an arc light passes 
through the field of a powerful electro- 
magnet. Dr. Thomson suggests that the 
magnetic field of the earth would cause 
the same reflection of sunlight from natu- 
ral clouds of iron particles above the 
earth. In his experiments the reflected 
light was found to be polarized; that is, 
confined to a single plane instead of 
spreading out in all directions. If the 
equatorial glow is found to be polarized 
t. Thomson’s theory may prove correct. 


Highways to Link Americas 


ORTH, Central and South America 

are to be linked by a great highway 
system, according to a proposal presented 
to the recent Pan-American Conference at 
avana by the Peruvian delegation and 
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approved by the entire 
conference. Dr. J. 
Salazar, of Peru, urged 
that “American states 
undertake joint efforts 
towards the construc- 
tion of an international 
highway of such nature 
as to place them all in 
mutual communica- 
tion”’—in other words, 
to stretch the length of 
the three Americas. 
The United States en- 
thusiastically support- 
ed the project; and the. 
conference in a motion 
called upon the Pan- 
American Highway 
Conference, which 
meets in Rio de Janeiro 
in July, to take imme- 
diate action to make 
plans for the highway’s 
construction. 


Golf Tee and Pencil in One 


OLFERS whose memories fail in the 
stress of play and who are without 
a pencil to record the score will appre- 
ciate this latest convenience—a combina- 
tion golf tee and pencil. Stick the tee in 
the ground like a tack and drive the ball 
off the flat top. The pointed end is also 
a pencil to jot down the strokes on the 
score card, printed on the tee box. 

















This focusing model microscope in a barrel like 
that of a fountain pen is steadied by an extension 
tip that rests on or near the object scrutinized 


53 


Unique Nonmagnetic Ship 
Seeks More Secrets of Sea 


EEP-SEA currents will be charted 

and the ocean’s temperature at its 
floor taken by the nonmagnetic brigantine 
Carnegie, a remarkable craft which is to 
set sail this May on its latest cruise in the 
interest of the Carnegie Institution at 
Washington. Seven scientists and a crew 
of seventeen men will make the three-year 
trip planned. They will hoist deep-sea 
denizens and samples of ocean water from 
the bottom at the end of a three-and-a- 
half mile length of bronze rope, handled 
by a three-ton bronze winch. 

In these fixtures, as in everything else 
about the unique vessel, iron and steel are 
conspicuous by their complete absence. 
Even the ship’s auxiliary engine is without 
steel, except for its cams and pistons. 
This has enabled the Carnegie on its past 
half dozen expeditions to observe myste- 
rious fluctuations of the earth’s magne- 
tism that upset the reading of mariner’s 
compasses, and to measure them with its 
delicate instruments, as described in the 
November, 1925, Poputar ScrENCE 
Monrtuiy. The little yacht’s findings in 
previous travels have enabled the 
U. S. Hydrographic Office to pre- 
pare magnetic charts that have 
aided safe navigation. 


Hair Grows by Spurts 


HAVING does not increase the 
rate of growth of the beard. 
The ancient myth that it does is 
exploded by Dr. Mildred Trotter of 
the Washington University School 
of Medicine, St. Louis, after making pre- 
cise measurements of sample beard shav- 
ings which were supplied by four students 
over a period of nine months. A total of 
more than 25,000 hairs was taken in all, 
cut at intervals of from twelve to ninety- 
six hours. From each sample 100 hairs 
were measured under a microscope. Dr. 
Trotter has found that the longer the 
period over which the hair is permitted to 
grow, the slower is the increase in length 
from day to day. Another result of the 
investigation is the conclusion that hair 
does not grow continuously, but in spurts, 
each of which is followed by a short rest. 


Microscope in Pen Barrel 


IKE a fountain pen in appearance is 
the newest pocket microscope, seen 
at the left, which houses a powerful lens. 
It permits scrutiny of minute objects that 
ordinary lenses would fail to reveal in de- 
tail. When the pocket magnifier, a focus- 
ing model, is adjusted, it is necessary only 
to place an extension tip on or near an 
object to be examined, and you see it 
greatly enlarged when you peer through 
the barrel. 


What Do You Want to Know? 
PULAR SCIENCE MONTHLY is 


always glad whenever possible to an- 
swer readers’ questions concerning any 
subject within its field. Inclose stamped, 
self-addressed envelope for reply and 
write to Information Department, Popv- 
LAR Science Montuty, 250 Fourth 
Avenue, New York City. : 
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New Clock Run 
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and Regulated from Wall Sods 








Power Houses, by Marvelous New Method, Re 

Speed of Their Dynamos by Official Naval Obgery, 
atory Time So As to Make Millionth of a Horsepower 
Motor in Your Timepiece Move Hands Accurately 











A huge generator in a Los Angeles power plant so 
regulated as to deliver uniform alternating cur- 
rent that will operate household clocks accurately 


any mechanism, which is not only 

operated but regulated by elec- 
tricity from your wall socket, is now avail- 
able. And industry is indirectly benefited 
because the electric power that it receives 
is far more uniform. 

Sixty times a second the “sixty cycle 
alternating current”’ that most localities 
receive flows, stops and flows in the re- 
verse direction. Each complete cycle cor- 
responds to one revolution of the giant 
wheel in the power house dynamo far 
away. Why not time a clock by it? That 
was the idea of the inventor who has just 
perfected the clock’s tiny, millionth-of-a- 
horsepower motor that will exactly keep 
pace with that huge dynamo and uses 
but ten cents’ worth of current a month! 

The problem of regulation the inventor 
solved in an ingenious way, receiving full 
codperation of the power companies. At 


Tiny Sun, Earth and Moon 
Keeping Pace with Real Ones 


OR six years a miniature solar system 

has kept time with the universe. This 
machine has three globes representing the 
sun, earth and moon, and duplicates their 
movements. The small earth has a map 
of the two hemispheres on its surface and 
rotates on its axis as it revolves about the 
stationary sun. The ball which represents 
our satellite swings around the earth, 
keeping strict time with the moon’s 
phases and eclipses. 

The inventor, George E. Faucher, of 
Los Angeles, says his “time machine” 
follows the ancient Hebrew calendar with 
seven and a fraction extra days for each 
lunar year, making a thirteenth month in 
each fourth calendar year. 


A MARVELOUS new clock without 


‘ 


He Flies 18,000 Miles a Month 


LYING 18,000 miles each month is 

the record claimed for Pierre Robin, a 
French commercial airway pilot, by a 
Paris correspondent who asserts that in 
spite of this remarkable feat the aviator 
has failed to get a single mention in any 
newspaper. Robin makes the round trip 
between Paris and Berlin, which are 600 
miles apart, every other day. 








L 


master clock, is run by an eles 
motor exactly like that in your electric 
clock. The power house simply 

lates the dynamo speed so that the 
gold hand keeps pace with the black, 

In industry textile mills are aided 

the uniform current. It helps aygid 
tearing of fibers by irregular motiong 
looms, which sometimes happened 


with variable current. 








Plugging the electric clock’s connection into the 
wall socket. The current, alternating at sixty reg- 
ular intervals a second, drives the clock’s motor 


each power station is installed a master 
clock set regularly by Naval Observatory 
time. For convenience it be: a five- 
minute instead of a twelve-hour dial. 
Every five minutes its single hand—black 
—goes round the dial. Above this hand 
a gold hand, not connected to the 





eo 














George E. Faucher and his “‘time machine,” in 
which a clock has kept tiny models of the earth, 
sun and moon duplicating their movements for six 
years. The small earth has on it a map of the 
two hemispheres and rotates on its axis as does 
the real earth. It follows ancient Hebrew calen- 
dar with a thirteenth month in each fourth year 





The master clock time regulating arrangement in. 
stalled in a power house to give uniform current, 
A black master hand governed by U. S. Naval 
Observatory time travels around a dial, and above 
it a gold hand governed by the dynamo go 
round. The dynamo speed is regulated to make 
the gold hand keep exact pace with the black one 


Millions of Gallons of Gas 
Saved by Light Tank Paint 


IGHT colored paint, when used it- 
stead of dark to protect gasoline 
storage tanks, saves more than 100,000, 
000 gallons of gasoline a year for refiners 
because the lighter color reflects sunlight, 
reducing the temperature of the tanks 
almost twenty degrees, and thus minimiz 
ing loss by evaporation. according to t& 
ports from the Master Painters and Dec 
orators Association. Dr. Henry A. Gard 
ner, of Washington, D. C., who made the 
statement, compared the light-hued coat 
to white clothes that make you f 
cooler in summer, since they do nd 
absorb the sun’s heat. 


Ship Fights Storm with Syrup 
| gochey a seventy-thousand-gallon 


cargo of molasses over a raging sea t0 
calm the mountainous waves and save ll 
ship was the resort recently of Captain 
Bush, veteran navigator. ‘I'wo days out 
from Havana, bound for Philadelphia, his 
ship was overtaken by a furious storm. 
As a final resort the molasses was pum 
overboard as a substitute for the oil some 
times used, and the experiment stilled 
water around the ship. 
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Electricity to Rouse Sleepy Students 
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Nothing at All—a Vacuum— 
Worth Millions to the World 











LECTRIC alarm clocks may be in- 
stalled in the dormitories of college 
students to ring them out of bed on time 
for their first morning classes, if the inven- 
tion of Father Driscoll, of Villanova (Pa.) 
College, is utilized. Before going to bed 
each student sets a dial to the hour for 
rising, and a master clock electrically 
connected with each alarm rings it exactly 
on time. In this way, Father Driscoll, 
shown above at work in his machine shop, 
hopes to prevent the tardy attendance 
caused by alarm clocks that stop in the 
night or fail to ring in the morning. 


Boy Builds Own Telescope 
JUNKED automobile has helped 


Leland M. Thurston, a sixteen-year- 
old Providence, R. I., schoolboy, to con- 
struct the telescope seen at the right, with 
which he scans the heavens nightly. 
Thurston made practically the entire 
telescope. The elevating and rotating 
parts are adapted from discarded units of 
the automobile, but the essential parts, 
the reflecting mirror and the prism, as 
well as the eyepiece, are the work of 
Thurston’s own hands. 

The telescope would cost $300 to re- 
place, Thurston says. Developing a taste 
for astronomy at high school, he was dis- 
satisfied with an ordinary, small refract- 
ing telescope and found that the New- 
tonian reflector he wanted would cost 
$100, ground and silvered. So he pur- 
chased the reflector “‘in the rough” and 
ground and silvered it himself. He sim- 
ilarly finished the prism, another delicate 
part. In spare time he spent nine months 
constructing the telescope. With it stars 
of the first magnitude may be seen in the 
daytime. A cobweb on a chimney top of 
a near-by house appears like a piece of 
rope through the homemade instrument. 


Radio Patents Flood Britain 


ORE than 1,000 inventions of radio 
devices and a host of important 

coal tar product manufacturing patents 
topped an exceptionally busy period for 
British inventors during 1927. The num- 
ber of English patent applications exceed- 
35,400, many more than in 1926. 


Women sought patents on cooking uten- 





Leland M. Thurston, of Providence, R. I., and the 
telescope he made of automobile parts and power- 
ful reflector and prism that he himself finished. 
He constructed it in nine months, in spare time 


sils, electrical toilet appa- 
ratus, nursery furniture, 
pleating machines, folding 
tables, and numerous 
other similar articles. 


Coal Oil Distilled 


By New Process 
URNING a ton of 


cannel coal into a liq- 
uid, and extracting eighty- 
three gallons of crude oil, 
eight gallons of high grade 
gasoline, and a quantity of 
tar is accomplished by a 
new method by Prof. Paul 
Dvorkovitz, who in the 
photograph at the right is 
shown demonstrating his 
process recently in Eng- 
land. The residue left af- 
ter the liquids have been 
extracted may yield a 
wealth of valuable coal tar 
products. The Dvorko- 
vitz method is similar in 
some respects to those 
described in the March 
issue of PoPULAR 
ScrENcCE MONTHLY. 


HOUGH you may never be able to 

purchase “* vacuum” by the can—any 
more than you could go to the corner store 
and ask for a pound of “nothing”—a 
vacuum today is one of the most useful 
and valuable commodities in existence. 
Hundreds of millions are being spent in 
great industries that in one way or 
another use vacuums—literally holes 
punched in the air. To make even such a 
moderate vacuum as the one in the dou- 
ble-walled flask of your thermos bottle, to 
keep foods hot or cold, it is necessary to 
elbow aside the whole ocean of air in 
which we live, and of which every cubic 
mile weighs more than five million tons. 

Why should anyone want a vacuum? 
In the electric lamp bulb, the filament 
that glows white-hot to light your house 
would burn up in a split second were it 
surrounded by air instead of an inert gas 
or the plain vacuum—nothing at all— 
that was formerly used. So would the 
filament of your radio “vacuum tubes.” 
In odd ways the vacuam aids in the con- 
densing of milk, in the coloring of wood, 
in the preserving of eggs and in many 
other manufacturing processes. 

Condensed or evaporated milk would be 
spoiled by ordinary boiling. So the manu- 
facturers boil it ina vacuum. Just as your 
pressure cooker enables you to boil water 
and food at far higher than ordinary tem- 
peratures, a “vacuum cooker” makes 
water and milk boil at surprising low 
ones, too low to injure delicate food. The 
same process is used in refining molasses 
and distilling soda fountain flavoring ex- 
tracts. 

Of course, there is no such thing as an 
absolute vacuum. The best we can do is 
to take out of a space almost all the air. 
Modern mechanical air pumps can re- 
move all but about a thousandth part of 
the air from a vessel. 








Prof. Paul Dvorkovitz drawing eighty-three gallons of crude oil 
from the container in which he has distilled it from a ton of coal 
by a new method that also yields a quantity of gasoline and coal ta 








A Whole 
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By E. BADE 





OU are going to 
make a _ show 
affair of the gar- 


_den in your front yard, 
which, of course, will 
be for flowers. Be- 
hind your house is a 
nice little square plot 
for luscious vegetables. 
Is there room, over 
there at the side, for a 
pint-size fruit orchard? 
Perhaps there is, at 
that. 

This is a fine after- 
noon, and it’s none too 
soon-to begin on those 
gardens you've been 
planning. Your neigh- 








that will be a riot of 
color from midsummer 
till late fall. They will 
start flowering even 
earlier if they have an 
indoor start. Pick fad- 
ed blooms as: fast as 
you see them; “going 


to seed” saps the 
plant’s vitality. 
Perennials? Their 


flowers aren't, gener- 
ally, as prolific as an- 
nuals (that grow, flow- 
er, and die in a single 
year), but have them 
by all means if you're 
willing to give them a 
little attention. When 








bor has stolen a march 
by starting his early 
plants indoors, but you 
may show him a thing 
or two yet. I see al- 
ready one mistake he has made. His 
vegetable gardens run up and down his 
sloping yard. One heavy rain, and they'll 
be washed out. Mark yours out cross- 
wise, and a deluge can’t carry away the 
top soil. 

Let’s start, though, with the flower 
beds in front. They can safely lie on a 
slant, if necessary, because your lawn 
will help hold their soil in place. You 
found that out for yourself when you 
bordered your walk with those tulips and 
hyacinths I see blooming. 

Why not make your bulb 
garden do double duty? 
After the upper parts of the 
tulips have withered and 
died, sow seeds of the later- 
flowering annuals directly on 
the bulb beds, and the sooner 
the better, to make the flow- 
ers follow tulips or dahlias in 
quick succession. It won't 
injure the bulbs in any way, 
and it will change an unsight- 
ly summer plot of ground in- 
to a beauty show. 


ALL plants at the middle, smaller 

ones toward the edge, dwarfs or 
ornamental leaf plants at the border— 
that’s always a good plan, for an orna- 
mental garden. You have all the seed 
stores’ stocks to choose from, though I 
might suggest some good old standbys 
for the borders such as primrose or cow- 
slip, ““hens and chicks,’ English daisies, 
or funkia, an ornamental leaf plant 
which also flowers. When you have com- 
pleted your choice, you have a garden 


Heavy wire can be bent into a circle 
supported by three legs to hold up 
the peony after its flowers, which are 
have developed 


large and heavy, 














their growth becomes 
stunted — every three 
or four years— 
transplant them to 
a new bed in fer- 
tile soil, or, failing that, give them a 
tonic of liquid manure applied regu- 
larly during the summer. 


OW, how about an informal 
rock garden, filled with moun- 
tain plants? You'll find them vivid 
in coloring and large-flowered, de- 
spite the plants’ diminutive size. 
Here’s a good place in this corner—on 
sloping ground, where those tall trees 
will shade it a little from the most intense 
sunlight. 
Scatter about 
a few large rocks, 
* with smaller ones 
in between to 
» set apart the 
beds and mass 
the flowers. Be 
sure that any 
rain water will 





Farm in Your Yar 


Growing Crop After Crop of Flowers on the Same 
Ground and Vegetables All Summer Long Is Easy 
By These Simple Methods That Anyone Can Use 


Some plants can be made to grow more b 
pinching off the growing tips, but you must fing 
make sure that they are adapted to this treatment 


run off, and your plants will thrive, 4 
begin to flower early in spring, but you 
can realize the full charm of a rock garden 
only after the second year. 

A word or two more about that bul 
garden. In the fall, you'll dig up you 
dahlia bulbs and keep them in a frost-free 
cellar. When new shoots have appeared 
in the spring, divide the bulbs, cutting of 
the dead parts, and dig them into the 
ground. To multiply cannas, whose bulbs 
will have grown together, just separate 







A gladiolus mother 
bulb. Remove and 


plant separately onions, not seeds. At 
the tiny seed t h h 
bulbs. In a year er you have arvested 


they should flower 


and even a third, of other vegetables be 
fore cold weather. 
and cabbage may follow the early plants 

If your first crop is late, sow the seeds 
of the second between the rows. The 














Above: Divide the dahlia bulbs after their winter in the cellar, 
cut off dead parts and plant them. Below: Circular bed made 
with sunken brick and edged with funkia, an ornamental plant 





flowers and vegetables 
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and plant in the spri 
Tiny seed bulbe jie 
on the mother bulbs 
of gladioli. Remove 
them and plant then 
separately, and 
will flower after about 
a year in the ground, 
As for the vegetable 
garden, some of you 
town and city dwellers 
are cramped for space, 
but you can use th 
same ground over and 
over during the sum. 
mer for different crops. 
Your first crop maybe 
of lettuce, radishes, and 
onions from seed on 
ions. The last-men- 
tioned are small 


this early crop you 
may have a_ second, 


Beans, peas, late beets 


mature plants will shade 
the tender seedlings from 
the hot sun, and whe 
harvested will give them 
ample room and light for 
their own maturity. 
other plants such as let 
tuce can be sown afresh 
every two weeks during 
spring, summer, and late 
summer a few plants ata 
time, insuring a continl 
ous supply. 
Now, if your work has 
been well done, yout 


will rival the picture 
in the seed catalogues. 
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Yachts of Paper 4 
Racing yachts with hulls Y/ 
of newspaper are made by 
A. Bisguard of New York 





Makes Tricks for Stage Magicians 


For thirty years Floyd G. Thayer, of Los Angeles 
(right), has been designing and manufacturing ap- 
paratus for stage magicians. Here he is seen explain- 
ing the mystery by which a girl crouches in a box 
and swords are jabbed through it without hurting her 
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of Unusual People 





Tiniest Plant Makes 12 World’s Best Accordions a Year 


Frank Burko compares an instrument’s tone with that of master-accordion played by 
his partner, Mike Emelianoff, on New York’s East Side. Rich Europeans are patrons 








Designing Insignia Is Sergeant’s Unique Army Job 


Edward G. Kuhn, Coast Artillery Corps, 29 years in the service, designs all 
insignia used on clothing, pins, flags and so on, in every branch of the Army 














Stout Hickory Rods and 24-Thread Lines Catch Swordfish 

Ernest Grill, Jr., of the Balboa Angling Club, is seen landing one of the finny monsters 
off Catalina Island, Calif., in this remarkable photograph. All the speed, strength and 
strategy an experienced fisherman can muster to his aid are little enough for this job 








POPULAR SCIENCE MONTHLY 


Four Centuries of Bicycle History 


. 


HE history of the idea of travel on 

I wheels as developed by the in- 

genious minds of men _ through 
many hundreds of years is strikingly 
shown by two devices—one a twentieth 
century motorcycle fire engine, called the 
fastest and most efficient thing of its kind, 
and the other a sixteenth century arrange- 
ment of wheels, now in the Florentine 
Museum in Italy, called the forerunner of 
the modern bicycle. 

From the queer early contrivance it is a 
far cry to the powerful modern machine 
that, with its lightness and speed, can 
reach fires ahead of larger apparatus, 
often in time to prevent their gaining 
headway. It races at sixty-five miles an 
hour with two firemen, forty-eight gallons 
of chemicals, 700 feet of hose, six extin- 
guishers, one thick-headed axe, two steel 
brooms for grass fires, a pike pile for tear- 
ing down plaster and a four-foot jimmy 
for breaking down doors. 

The sixteenth century vehicle was de- 
signed to be propelled by a hand crank; 
the rider sat on a saddle within the huge 
single wheel, turned the crank, and bal- 
anced himself precariously while it re- 
volved about him. 

The first ancestor of the modern bicycle, 
as we know it, is generally credited to a 
Scotch blacksmith, Kirkpatrick McMillan, 
who made a successful two-wheeled, foot- 
propelled vehicle in 1834. But the odd 
Italian “‘monocycle” antedates this by 
some three hundred years! 





The modern development of the bicycle—a 
complete fire department on wheels going 65 
miles an hour—and the sixteenth century 
“bicycle.” The rider was supposed to sit in 
the saddle within the large wheel which he 
turned by the aid of a hand operated crank 


1,309,918 Light Bulbs 
In a City’s Signs 


hope YORK CITY'S “Great 
White Way” (the theater dis- 
trict) now has 20,881 electric light 
signs since the addition of what is 
said to be the largest single electric 
advertisement in the world, a na- 
tionally-known automobile maker's 
sign. Made entirely of copper, it 
is 100 feet long and uses 8115 lamps, 
connected by more than twenty miles 
of wire, in letters sixteen feet high. 
Altogether, it is said, there are 1,309,918 
electric light bulbs in use in New York’s 
illuminated advertising today in compari- 
son to one small sign first erected in 1888. 
These lights are used, among others, by 
875 theaters, 3310 restaurants, 2260 
barber shops, 1125 automobile garages 
and display rooms, 1098 tobacco stores, 
1,060 tailors and clothiers, and 964 
dentists and doctors. . 


Wave Length Used in Unison 
By Two Big Radio Stations 


WO thin waferlike slices of crystal- 

lized quartz, ground perfectly flat 
and kept at identical temperature by 
electric thermometers, effectively held 
two powerful radio stations on exactly 
the same wave length in a recent test of 
the radio stations WAIU, Columbus, O., 
and WGHP, Detroit, members of a na- 
tional chain. No interference between 
the stations was noticed by listeners, 
who received the same program from 
both stations at the same time. Ordi- 
narily, two stations attempting to operate 
in the same air channel would create an 
annoying squeal as one or the other's 
wave length varied according to the 
variation of its crystal’s temperature. 
It was the perfect thermostatic control 
of the two crystals to make them work 
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in unison that made possible thi 
feat. + “ lates 
If all stations in the chain were to 
the same wave length in this manner, 
would, according to engineers jn rh 
of the tests, vacate fifteen channels in 
the air which are now being used by the 
other stations in the chain. This would 
relieve much of the present air congestion 
it is said. : 


Planes Sink Ship in Tes 


ARGE ships are becoming practically 
helpless against attack by air, a 
cording to Army Air Corps officers who 
recently witnessed a sham battle jy 
which light pursuit planes rained twenty. 
five-pound bombs on an obsolete 5,009. 
ton ship. The theory was that if the 
steamer were a battleship these light 
explosives would drive the gunners from 
their posts so that heavier bombj 
planes might follow with large, high. 
explosive charges to sink the vessel, 
Several direct hits were made with the 
light bombs, and before the larger planes 
could maneuver into position the ship 
turned over and sank. 


High Bridge Engineering Feat 


AGNIFICENT among engineering 

feats is the lofty new bridge that 
will shortly connect New Jersey coastal 
points with Staten Island, the southern 
gateway to New York. It will afford 
motorists a direct highway across the 
waters that separate Perth Amboy, N. J, 
and Tottenville, at the lower tip of 
Staten Island, serving as a short cut to 
divert traffic from the congested subur- 
ban districts. The bridge, seen below, 
is six months ahead of schedule, and is 
to be opened this summer. 














This lofty bridge connecting New Jersey with 
Staten Island, N. Y., a marvel of construction 
speed, will be finished 6 months ahead of time 
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lates | Now You Can Insure Home 
tome | Against Wreckage by Planes 
eit OW you can insure your property 
els * against damage by passing airplanes, 
¥ the through a new type of policy that has 
would already been taken out by a number of 
stio firms and individuals in this country. It 
ae may seem odd to arrange for a stated pay- 
ment should an airplane collide with your 
house OF back fence, but it is by no means 
st absurd, declares an executive of the firm 
ically issuing the novel policy. In the last year, 
i he points out, great property damage has 
who been caused by airplanes making forced 
e in landings, though few persons have been 
enty. killed in airplane accidents. 
000. 
the Weather on Air 6 Times a Day 
i : 
ha VIATORS planning transoceanic hops $62,500 has been guaranteed by the Pupils Make: Instruments 
ibing A and navigators at sea may now Bishop Museum and the Hawaiian Sugar 
high. tune-in on their radio sets six timesaday Planters Association to finance the three- | hpeatievegg ae of music may best be 
pssel, for weather forecasts, the Department of year survey. Much of the information taught, decided Wesley G. Sontag, 
| the Agriculture announces. Two broadcasts may especially benefit Hawaiian indus- by experience in the construction of 
lanes are specially intended for airmen and _ tries, but the search will be in the inter- musical instruments, therefore he has 
ship navigators, two are for European service, _ ests of science in general. started a class in the Greenwich House 
and the others —— — obser- Music School, New York City, which 
vations receive from special observers . makes its own orchestral pieces. Thus, 
ca all over North America. These reports Fly er Loop $ Loop 1, a Times Sontag believes, the children will readily 
are not sent by radiophone, but by radio | pry nem the loop in an airplane 1,111 discover for themselves the various stages 
ring telegraph to insure greater accuracy. times without stopping, and keeping in ‘the development of the art. 
that : it - for four _— — a —— To teach the fundamentals of pitch and 
istal . . : is the new record set by Alfred Fronval, tone quality, the task was set of makin 
hern Machine Buries Power Wires acrobatic French aviator. This passes by wooden marimbas. The photograph ane 
ford IGH tension electric wires are buried eighteen loops the American record of _ the class fashioning these instruments out 
the beneath the ground by a German Charles “Speed” Holman, an air mail of wooden pieces of various sizes which 
a invention which digs the trenches, lays pilot, made a short time previously. when tapped give varying tones of the | 
of the cables, throws the To test the strain of scale. Since physical laws of vibration if 
t to earth back in the ditch, such stunts on fuselage are the basis of various wind and string 
ure and tamps it down. _ and wings, Lieut. Alford instruments, this teaching is said to be 
ow, ‘ This machine, which J. Williams, U.S. Navy valuable in that it acquaints the student 
1 is advances the movement pilot, recently made six with the fundamentals which are applied 


in the construction of the instruments. 


As Many Photos As You Wish 


HERE is a new way, already in use in 
Europe, to make unlimited copies of 


outside loops with a 
motor-driven camera at- 
tached to his plane to 
record its stress move- 
ments while he turned 
over and over in the air. 


against overhead wires, 
goes over the ground on 
a caterpillar tractor. It 
has a belt of scoops that 
break the ground, shovel 
it up, and carry it to a 





al 


s 


hee 
oe 





chute which pours it 
back into the trenches. 
Another part of the same 
machine lays the cable 
in the ditch between the 
time it is dug and filled. 
Underground cables will = 
last for forty-five years and cost 
about one eighth as much to lay 
with this machine as it would to 
string them overhead in the usual 
manner, according to German en- 
gineers. Besides, it is said, over- 
head wires have a useful life of only 
fifteen years, and they cost much 
more in upkeep than wires that are 
buried beneath the ground. Only 
five men are required to lay a cable 
by this new method. 


South Seas Expedition 
ANY South Sea island plants 


and trees are becoming extinct, 

and with them many species of rare 
insects, scientists fear. While there is 
yet time for botanists and entomolo- 
gists to study them, an expedition is 
eing organized under leadership of 
J. Philpott Mumford, English natur- 
alist now conducting similar research 
work in Southern California. Already 





Scoops of the machine for laying electric cable digging 


trench while the cable is fed into it. Above: The 
same earth, carried back in chute, poured on the cable 


photographs and other pictures without 
the aid of a camera! A plate coated with 
certain chemicals that have the peculiar 
property of glowing after exposure to 
sunshine is placed at the back of the 
picture to be copied and an ordinary 
photographic film pressed against the 
face for fifteen or twenty minutes. When 
the film is developed, it serves as an 
original from which any number of 
copies may be printed. The plate is 
“recharged” by exposure to strong light. 


“Synthetic Grain”? Proposed 


“Q@YNTHETIC grain” created by cross- 

ing existing species of vegetation, 
making it possible to extract greater 
volume of nutritive substances from the 
soil with the aid of artificial rainfall, is all 
that Germany needs to turn it from a 
grain importing country to a self-support- 
ing and grain exporting country, says 
Prof. E. Baur, of the German League for - 
Technics and Science. Systematic re- 
search and crossing of varieties by 
methods like those of the late Luther 
Burbank, American naturalist, would re- 
sult in a new and better grain, Prof. Baur 
believes. An increase of only fifteen per- 
cent would make Germany independent 
as to grain, it is estimated. 





Camera Built Into Hand Bag 


For the woman wishing to make picture 
mementoes of a scenic tour this device 
is designed. It serves usual purposes, 
but in addition an easily opened flap 
on the front contains a folding camera 
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Utilities Devised 
Varied Needs 











Speaking Tubes 
For Aviators 


So passengers may con- 
verse with aviators, hel- 
mets with built-in speak- 
ing tubes, seen at the 
left, have been devised. 
The tubes go through 
the sponge rubber flaps, 
which press against the 
ears and exclude the 
motor’s deafening roar 














Wheelbarrow with Caterpillar Tread Will Not Cut Ground 


This new English invention is also easier to handle on rough ground because with its 
flat belt tread it is less likely to tip. The idea is adapted from the tanks used in war 





New Hat Rack Saves Space 
The flexible spring shaft carries your hat 
up toward the ceiling of your closet, where 
it is not in the way of other garments, 4 
pull of the cord brings it within reach 


New Edison Miner’s Lamp 


After more than 50,000 experiments the 
wizard, left, has invented a battery to 
produce a strong light indefinitely. The 
miner can carry it far into the works and 
there is no flame to cause an explosion 


Bag Keeps Golf Clubs from Cutting Green 


A box for balls attached to open end also serves to keep the heads 
off the earth. The women’s model contains a vanity pocket also 


Vise Attachment Holds Tubes Firm 


This holder, a U-shaped device of steel with the end 
bent down, will not allow the smallest tubing to slip 
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Umbrella Pocket in Bag 


A flap on this week-end bag covers 
an outer pocket from which an 
umbrella can be whisked. It will 
particularly please those who wish 
ample protection, but want to 
carry as little luggage as possible 





Typewriter Shifts Carriages 


The ordinary carriage for letters can be de- 
tached in a jiffy and replaced with a long one 
for bookkeeping. To clean the machine you 
remove the whole outer frame by a touch on a 
lever, making all the mechanism accessible 
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Bank Vault Oxygen Tank 


A new oxygen tank for bank vaults to 

save men accidentally locked in kept 

these men comfortably alive 12 hours 
7 








Device to Stop Gas Poisoning 


Franz Franck, German chemist, is seen with 
his filter for illuminating gas lines. He says it 
contains chemicals to make gas nonpoisonous 











we 


Tides Operate Electric Buoy 

C. J. Tobbell, English inventor, shows his new 
buoy whose dynamo, operating a light and a 
whistle, is run, he says, by the tides’ action 
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Target Records Your Score 


This new French Army target dispenses with 
the dangerous job of the tender, who risks get- 
ting hit by a bullet. The force of a bullet on any 
of the flat metal rings hoists signals showing 
exactly where the proiectile struck the target 





Rigid Hack Saw Saves Blades 


Breaking of hack-saw blades is said to be ended 
by this new frame. Fitted into the groove of its 
rigid “‘ backbone,” any blade can be used with- 
out bending. , Another advantage is that it can 
be used in awkward places which, because of 
its shape, the ordinary hack saw cannot reach 


Clock Set in Floor of Bank 


With so many persons “‘ watching their step” 
or looking straight ahead rather than up, John 
F. Cunningham, official of the Crocker National 
Bank, San Francisco, set a clock—his own 
patent—covered by four panes of unbreakable 
glass, in the floor near the entrance of the bank 
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IRE saws with teeth of sand grains, 1 a radio bulb backyw, HAT 
whose first use in quarrying rock \ ' to reduce high voltages instead ¢ mant 

was reported in the March PopuLar ‘ increasing low ones is the latest use dig building 
Science MonrTuaty, are now being used es covered for the three-element vacuum covery © 
to cut huge slabs of slate out of the earth. tube by Frederick E. Terman, of Leland Mountaul 
To show the method the photographs at Stanford, Jr., University, which he ye. away, CO 
the right were obtained. Almost as cently described to the Institute of Radio phate, W 
easily as a knife goes through cheese. the Engineers. It enables electrical engineers in mixin 
endless cable cuts through the slate, to study high-voltage alternating yp. the chem 
making an incision only a quarter of an rents to better advantage. By this redye. the was' 
inch wide. tion of high tension it is possible to handle special m 
Large pulleys hold the whizzing steel electricity with greatly increased safety, to mold | 


cable in place on a heavy wooden handle 


No immediate use for the method jy 
eighteen feet long. As the saw rips its 


ordinary radio receiving sets is foreseen 
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Lumb 














way into the quarry its teeth are fed to it is said. 
it by a sand-bearing stream = ae EAT 
Small grains of sand are caught up by “ E use 
the braided steel line Air Tubes Carry Red-Hot Steel hours Wi 
and help it to eat ED-HOT | steel samples are taken Oakland. 
through the hard slate. \ from their molds in a roaring steed jumber i 
Besides doing the same mill in Berlin and shot through a long moisture 
amount of work in less tube to the testing laboratory by a blast in large 
than half the time re- of compressed air. A thirty-mile-an-hoy that the 
quired by other proc- gale serves to carry the small ingots at the b 
esses, this new method away from the jarring noises and dusty culate tl 
eliminates virtually all iaenneidiiiiniiete atmosphere of the factory into the quiet pass out 
waste. It is also much perpendicular cut into a Seclusion of the chemists’ quarters where, orated V 
safer than older meth- wall of slate. The steel cooled by the swift rush through the tube, maticall 
ods in which explosives cable,runningasabelton the samples are tested with various degrees 
are used to dislodge the ey oo yay garg delicate instruments and with chemicals eight h 
rock before it is cut into ing through the wooden _ to see if they come up to standard. The one hun 
pieces. Dr. Oliver trough it is fed with pneumatic tubes are a complete success, 
Bowles of the United men Fey nal according to reports. Unbr 
States Bureau of Mines, ting power. Below: 
who originated the Close-up of saw at work Interchangeable Truck Motor | per 
idea, is experimenting bites HEN the dri ¢ the will ther 
with the new saw in cutting other kinds ° To ) driver o e modem Milwau 
of rock. If his tests indicate that the Did Balloon Clock Cost Life: horseless milk wagon shown below strain a 
wire saw can be used to cut other rocks bye HAWTHORNE C. GRAY, has engine trouble, all he has to do is call would | 
besides slate—such as marble and lime- Army airman who sacrificed his life the garage and have a spare motor long we 
stone, for instance—its general introduc- _ in trying to set a world’s altitude record in | rushed out. In these new trucks, the at the c 
tion in all mining and quarrying indus- a balloon last November, may have died motor is geared to the front wheels, 9 pounds. 
tries will effect great savings. because of someone’s failure to elean his the whole power plant may be replaced line, as 
clock, which froze during his flight, in fifteen minutes. Fifteen miles an hou to thei 
| Government officials now suggest. _ is all the speed required, and the frequent damage 
Know Your Car | Enough oxygen was stored in tanks to stops do not wear out engine or brake- Even 
| keep the balloonist alive in the rarefied bands, since a system of transmission pole wa 
HE rear tires on an auto- atmosphere, but it is believed that Cap- similar to the familiar Ford control has ly. Th 
mobile always wear out tain Gray, having no accurate knowledge _ been designed for the purpose. This milk ning” | 
before the front tires except in of the passing of time on his descent wagon does not tire out before reaching steel ni 
cases where the front wheels are after reaching an altitude of 42,470 feet, the starting point of an outlying route, and re\ 
not correctly lined up. This is was unable to regulate his use of the but if it does stall, the motor may bh side, w 
because the treads of the rear canned air to make it properly serve his replaced without transferring the load. and ru 


tires stand all the strain of | needs. It was found- 








driving the car and, even with 
four-wheel brakes, most of the 
braking effort is applied through 
the rear tires. Many motorists 
have been in the habit of 
switching the front tires to the 
rear wheels when the treads on 
the rear tires begin to show signs 
of wear. 

Changing the tires in this 
way undoubtedly increases the 
total mileage obtainable from a 
set of tires, but the increase is 
not much and there is one im- 
portant disadvantage: if you 
drive at high speeds. A blow- 
out on a rear tire while going at 
high speed is bad enough, but a 
blown-out front tire is far 
worse, particularly with the 
large diameter balloon tires 
now in general use. 











that two of the tanks 
were intact, and it is 
thought that if the 
clock had not stopped 
the balloonist would 
have known when the 
correct time to open 
them arrived. 

His recording baro- 
graph,which was sealed 
as usual, tells the story 
of the descent, and 
shows that it took 
much longer to come 
down from the earth’s 
ceiling than would have 
been expected. Being 
unaware of this loss of 
time, officials believe, 
Captain Gray did not 
attempt to turn on his 
reserve supply of air 
until it was too late to 
save his life. 





Changing engines in fifteen minutes on motor wagon with power 
plant geared to front wheels, thus reducing delay when motor fails 
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Building Bricks Made of Waste 
From Big Baking Powder Plant 


HAT refuse from baking powder 

manufacture can be used for making 
building bricks is the remarkable dis- 
covery of a great baking powder concern. 
Mountains of the waste, formerly thrown 
away, consist principally of calcium sul- 
phate, which is used in large quantities 
in mixing strong, hard plaster. Since 
the chemists have found a way of treating 
the waste and making it serviceable, 
special machinery has been manufactured 
to mold it into various sizes of bricks. 


Lumber Dried by Electricity 


EAT produced by electricity is being 
H used to dry lumber in forty-eight 
hours without damaging the wood in an 
Oakland, Calif., plant. The weight of the 
lumber is reduced five percent when the 
moisture is forced out. Wood is placed 
in large drying houses and so arranged 
that the air, blown through heating ovens 
at the bottom by electric fans, must cir- 
culate through the lumber before it can 
pass out at the top, laden with the evap- 
orated water. The temperature is auto- 
matically controlled, starting at ninety 
degrees F. at the beginning of the forty- 
eight hours and gradually rising to 
one hundred and twenty degrees. 


Unbreakable Concrete Poles 


ENDING concrete poles was the 

unique feat recently performed in a 
Milwaukee factory to find how much 
strain a hollow pole of reinforced concrete 
would stand. Columns forty-five feet 
long were fastened at one end and pulled 
at the other with forces as great as 6400 
pounds. Although bent five feet out of 
line, as shown below, they snapped back 
to their original straightness without 
damage when released. 

Even sledge-hammer blows while the 
pole was bent failed to damage it serious- 
ly. The columns were made by a “spin- 
ning” process, in which a tubular core of 
steel netting is filled with wet concrete 
and revolved. Concrete goes to the out- 
side, while water remains in the center 
and runs out, leaving a hollow core. 





In surprising tests steel reinforced hollow concrete poles are held fast 
at one end and bent five feet out of line, then springing beck unbroken 
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Easy Way to Insulate Home 


OUSE insulation, which means 
lower fuel cost in winter and 
cooler interiors in summer, may now 
be simply and inexpensively brought 
about by the home owner himself. A 
depth of two or three inches of fluffy 
gypsum poured between the joists 
in the attic, as shown in the photo- 
graph above, is all that is needed; 
and thus the bulk of the estimated 
sixty percent heat loss through the 
roof is saved. Only a few bags of gypsum 
are required for effective insulation. 

A simple wooden guide, such as the 
workman in the picture is using, may be 
easily constructed from pieces of scrap 
wood and used to run along the joists to 
level the gypsum to the desired height. 


New Products of Corn Waste 


ARMERS are now learning to save 

such formerly useless stuff as corn- 
cobs, husks, stalks, and straw, because 
the United States Department of Agricul- 
ture has discovered a 
new process of making 
the waste material into 
dyestuffs, varnish, and 
various aromatic chem- 
icals. Lignin is the 
name given to a sub- 
stance which chemists 
say composes twenty 
to thirty percent of 
agricultural refuse, and 
which they are now 
able to extract. Fur- 
ther research is ex- 
pected to open up an 
entirely new field of 
possibilities, as impor- 
tant relatively, ac- 
cording to Dr. Browne, 
Assistant Chief of 
Chemistry and Soils, 
as that of the coal tar 
products which yield 
most of our dyes and 
perfumes. 
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Machine Takes Phone Call, 
Repeats It on Your Return 


4 latest automatic telephone de- 
vice—combining principles of the 
dictaphone and telephone—was brought 
to the United States recently by its in- 
ventor, J. G. Larsson, a Swedish engineer. 
Attached to any telephone, it records all 
incoming messages in its owner’s absence, 
and repeats them to him when he returns. 

When the telephone rings, an electrical 
relay automatically lifts the receiver and 
sounds a buzzer that notifies the caller 
the machine is ready. A needle records 
the message on a roll of specially pre- 
pared paper. The owner, upon his return, 
throws a switch and listens to the repro- 
duction of the record. 


Explaining the automatic telephone clerk that takes 
your message when you are away and, like a dicta- 
phone, repeats it to you when you have returned 








How Much Do You Know 
of the World You Live In? © 


EST your knowledge with 

the questions, selected from 
many hundreds sent in by read- 
ers. Correct answers are given 
on page 138. 

1. Where is the largest tree 
in the world? 

2. Which Mexican city is 
famous for its beautiful 
women? 

3. Where does mahogany 
come from? 

4. What islond is famous 
for its rum? 

5. Where do black diamonds 
come from? 

6. Where do women clean 
the streets? 

7. Which is the oldest town 
in the United States? 

8. How can explorers find 
food in Arctic ice fields? 

9. What lake has neither in- 
let nor outlet? 

10. Where does the tsetse fly 
flourish? 

11. What continent has been 
damaged by rabbits? 

12. What religion predomi- 
nates in the Holy Land? 
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Press the plunger of a new type of salt 
shaker, and the salt comes out at the 
bottom. Clogging cannot occur, it is 
said, even in damp weather; for the 
action is positive and there are no holes 
to become obstructed by the damp salt 














Coffee made in a pressure cook pot has 
a better flavor, says a French manu- 
facturer, who has devised a unique 
pressure percolator. Its heavy meta 
wide-mouthed pot is topped by a tight. 
fitting, massive lid. Thus, it is said, 
the most savory part of the coffee jg 
extracted, with a minimum of waste 








Salt and pepper go together in a novel shaker that 
combines the two containers in one. They are 
placed at such an angle that you can use first one, 
then the other, by a quick movement of the wrist. 
Moreover, they cannot get separated or mislaid 

















Here’s a new way to keep ice from touching: your 
drinking water! Partly filled with water and placed 
in the chamber of a mechanical refrigerator, these 
silver-plated balls become floatable, handy pellets 
of inclosed ice. They chill any drink quickly with- 
cut diluting it or impairing its purity in any way 


Beneath a new ironing board swings a capacious 
hammock that eliminates unsightly baskets and 
brings the work closer. The fabric of which it is 
made is readily removable for washing, and can be 
replaced if desired. An overhead stand keeps the 
iron cord from tangling or interfering with the 
pressing. Large and small pieces are handled with 
equal facility. Dotted lines indicate its capacity 


After the milkman has placed your bottle in the 
ingenious new lock-holder below, it can be released 
only from the inside. A husky metal band protects 
it from theft, while a metal cover plate guards 
against unauthorized opening and possible con- 
tamination. The device is an English invention 








Unusual in that its lid is flat, a new kettle makesa 
handy stand for keeping coffee warm or cereals 
ready to serve. The knob is set into the recessed 
lid, leaving a smooth surface on which to set a per- 
colator or a sauce pan. This feature adds a wide 
range of usefulness to a kettle’s ordinary purpose 























A handy attachment for any push broom is thi# 
new floor cleaner and scraper. Made of metal, it 
fits in between the handle of the broom and tht 
brush, being held securely in place when the handle 
is screwed down. It is the work of only a second © 
reverse the broom and use the attached scrape, 
thus combining two useful household tools in om 
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Press this novel coat and hat hanger 
against the wall—and it stays there. Its 
suction grip is said to be tight enough to 
support a heavy overcoat. In Pullman, 
restaurant, office or automobile, it pro- 
vides a place anywhere for your coat and 
hat; and in the kitchen it’s handy for an 
apron that needs a hanger. It folds into 


Of novel design is this unusual, light- 
small space and can be carried, for travel- 


3 weight aluminum cooking fork, which 











| many a woman will welcome. Its prongs ian, bo 4 COE ieelint ar & te ds 
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On its side, a new barrel-shaped electric cooker 
serves as a baking oven, and will accommodate all 
the fair-sized pans in the kitchen. Its hinged lid 
easily opens. For stewing or boiling, the cooker 
stands on end. Legs serve as handles to move it, 
and the cylindrical shape makes cleaning easy. 
This handy kitchen device is an English invention 





Raise your window a 
few inches—move the 
handle seen at the up- 
per left in the lower 
picture—and an arm 
of these new lazy tongs 
washes the outside of 
your window. The 
device takes the haz- 
ard out of window- 
washing and makes it 








Whether your deep-dish pies contain 
savory meat or juicy fruit, this new pie 
cup will hold up the crust while they 
are baking. Placed in the center of the 
pan, it also allows any excess steam to 
escape through holes at its upper end 


kes a convenient instead; for 
ereals wherever, on the in- 1 | 
essed side of the pane, you i] 
R per- By combining a convenient turner, move the handle, the ty 
wide usually found only on upright types of washer will follow it 
poses toasters, with the speed of the fiat- on the outside surface 


toasting variety, the maker of the new 
electric device below says he has per- 
fected the last word in toasting appara- 
tus. There is no danger of burning the 
fingers; a twirl of the knobbed handle 
turns the toast. The toast cooks faster, 
it is said, because the heat is under it 





You can see out through 
this ingenious little win- 
dow for your door—but 
others can’t see in! Its 
outside is a polished mir- 
ror that reflects the blind- 
ing outdoor light; within, 
the surface is plain glass. 
Two cross lines cut 
through thé mirror permit 
you to see who is outside 









Brand-new is the oven 
scoop, latest tool for the 
kitchen, seen at the right. 
It places hot dishes in the 
oven, and removes them, 
without burning the hands; 
it picks up pans without 
handles; and, picking up a 
roast from the roaster, it 
deposits it upon a platter 
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Do you have to listen closely 
for stations you once got 
with much more volume? 
You may be able yourself to 
locate the source of trouble 


Making Your Radio Speak U 


How to Go Over Your Receiving Equipment from One End to 
the Other, Find the Cause of Weakness, and Apply the Remedy 


INDING out what’s wrong with a 
radio receiver when it goes com- 
pletely dead is usually much easier 
than locating the trouble when the 
set continues to operate but gives gener- 
ally weak and unsatisfactory results. 

This state of affairs has been encoun- 
tered many times during the course of 
the testing and research work constantly 
being carried on in the radio laboratory 
of the Poputar Scrence Institute of 
Stanparps. Of course, the complete 
testing equipment available at the lab- 
oratory makes it an easy matter to dis- 
cover what’s wrong with a radio set, no 
matter how involved or deep-seated the 
trouble may be. But the owner of a radio 
receiver that no longer gives good results 
is not so favorably situated. 

If your radio receiver, for example, 
brings in the stations weakly and other- 
wise fails to live up to the standard of per- 
formance of which it was capable when 
new, your first thought is that the batteries 
may be getting weak. And the chances are 
that you will have guessed right. You 
may find, however, that replacing the B- 
batteries effects no noticeable improve- 
ment. The next logical place to look for 
trouble is in the tubes. Even though 
they light as brightly as ever, the active 
material on the filaments may have be- 
come exhausted so that one or more of the 
tubes may have ceased to function. 


UT what do you do if, your dealer’s 
tests show that the tubes are all 
right? 

The logical way to go at the problem of 
finding out what’s wrong after you have 
definitely proved that it is neither weak 
batteries nor exhausted tubes is to start 
at the antenna and follow the path the 
signal takes to your radio receiver. 

Of course many things can be wrong 


By A.rrep P. LANE 





Removing the grid leak sometimes reveals a 
defective grid condenser, and it may prove that the 
leak also is no longer functioning as it should 


Five Causes of Weak Signals 


Dirty antenna insulators, dirty lightning 
arrester, poor antenna and ground 
connections. 

Remedy: Clean insulators, repair con- 
nections, replace arrester. 

Short circuits or open circuits in radio 
stages. 

Remedy: Find the short and remove 
it, locate the break and repair it. 

Leaking grid condensers and grid leaks 
that don’t leak. ; 

Remedy: Replace the defective part. 

Partly shorted audio transformers. 
Remedy: Replace with better grade 
instruments to improve tone quality. 

Weak loudspeaker magnets or partly 
shorted windings. 

Remedy: Send the unit back to the 


manufacturer. 


with your radio antenna, but tests at the 
Institute of Standards show that only 
two of them can cause weak volume with. 
out also producing accompanying noises, 

One of these is dirty insulators. Dirt 
on the antenna is of no particular im. 
portance, but if the insulators, through 
long continued exposure, become coated 
with a layer of sooty grime, a sufficient 
amount of current will leak through the 
soot to cause an appreciable falling off in 
signal strength, especially on stations that 
are not received with any great amount 
of volume even under the best conditions, 


ATURALLY, the effect of soot and 
grime depends entirely on the thick- 
ness of the layer and the nature of the 
material that is in the deposit. If you 
live in the country far from any industrial 
center, your antenna insulators may not 
become coated with an appreciable de- 
posit even after two or three years. On 
the other hand, if you live in a region 
where soft coal is the principal fuel, a 
noticeable deposit of soft coal soot may 
settle on the insulators, and soft coal soot 
is a relatively good conductor of radio 
frequency current. 

The amount of current leakage over 
the dirty surface of an antenna insulator 
naturally is much greater in damp 
weather. 

The other antenna trouble is a corroded 
contact between the antenna and lead-in. 
In the majority of cases a corroded com 
tact at this point results in reception 
marred by scratching and grating noises, 
but occasionally, as shown by tests it 
the Institute of Standards laboratory, the 
corrosion will occur in such a way 
the resistance of the joint will rise tos 
very high and yet constant value. The 
result is a decreased flow of current not 
accompanied by any extraneous noises. 
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Obviously, the remedy 
for dirty insulators 1s to 
clean them; and the cure 
for a bad joint is to make 
a new one or to resolder 
the old one after cleaning 
it thoroughly. a 

After you are positive 

the antenna is mM 
= condition, check up 
on the lightning arrester. 
Often it is the unsuspected 
cause of poor signals. In 
this case, also, the trouble 
is due to dirt. The most 
common type of lightning 
arrester consists of a small 
pair of metal plates set 
close together and sealed 
in place. The outside sur- 
face of the arrester can be- 
come covered with soot 
just as can the antenna insulators. In ad- 
dition, the plates may become partly short- 
circuited by the metallic dust driven off 
the plates by the sparks of lightning dis- 
charges. Determining whether the light- 
ning arrester is responsible for weak sig- 
nals is easy. Merely remove the wires 
from it and see if the signal strength is 
improved. If the signals are noticeably 
better without the arrester, replace it 
with a new one. 

The ground connection of the radio 
receiver can become corroded in the same 
way as the antenna lead-in, and the 
remedy is the same. 

Assuming that your antenna, lightning 
arrester, and ground connections are all 
right, and that your tubes and batteries 
are in perfect condition, the next step in 
locating the cause of weak signals is to 
determine whether the trouble is in the 
radio-frequency stages, the detector stage, 
or the audio amplifier stages. 


HE manner in which the radio- 

frequency stages tune often will give 
you a clue as to what is wrong. If any 
particular stage seems to tune much 
sharper than the others—sharper, in 
fact, than it did when the set was new— 
there probably is a broken connection in 


the wiring of that particular stage. How- - 


ever, you need not bother to check the 
connections of the coil to the condenser 
terminals. The fact that the stage tunes 
sharply is sure proof that these con- 
nections, at least, are all right. 

But if one stage tunes very broadly, look 
at once for a short circuit. 
Perhaps it is one of the 
turns in the tuning coil, 
possibly the socket has be- 
come shorted in some man- 
ner. 

_The effect of a short- 
circuited turn in a tuning in- 
ductance is very serious. A 
radio receiver just recently 
arrived at the Institute of 
Standards for testing. As 
usual, the set was first 
hooked up on the test bench 
to make sure that it was 
in operating condition. This 
test always precedes the 
most elaborate tests which 
are made to determine the 
Sensitiveness, _ selectivity, 
and tone quality of the re- 
ceiver, In this preliminary 
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“Pinging” the detector tube with your finger nail 
should result in a loud ringing sound from the loud- 
speaker. If not, either the detector tube is dead 
or something is wrong with the audio amplifier 


test the receiver performed poorly. The 
first dial tuned very broadly, much more 
broadly than it should have, even taking 
into account the broadening effect of the 
antenna coupling. All-the apparatus*in 
the first radio stage was immediately 
examined, and it was found that in the 
soldering of wire onto a tap on the 
secondary coil of the first stage, a tiny 
tip of solder had formed on the joint and 
pressed against the insulation on the 
next turn. The jars and bumps received 
by the set during shipment had served to 
force the sharp tip of solder through the 
insulation, thus short-circuiting just one 
turn of wire. The sliver of solder was 
flipped off with a pin point and the re- 
ceiver functioned in the proper manner! 

Touching the grid end of the grid leak 
or tapping the glass of the detector tube 
with your finger nail should result in a 
howl or a ringing sound from. the loud- 
speaker, and if a good loud noise can be 
produced in either of these two ways you 
may be pretty sure that there is nothing 
radically wrong with the audio amplifier 
end of the receiver. 


F THE connections to the tuning unit 
on the detector circuit are all right, 
and you are sure that the tube is a good 
one, the most likely place to find trouble 
in the detector circuit is in either the grid 
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leak or in the grid condenser. Removing 
the grid leak should make a noticeable 


difference in the volume. If it doesn’t, 


suspect the grid condenser, unless you are 
using one of the special 
detector tubes, in which 
case the grid leak may or 
may not improve recep- 
tion. With a 201A tube, 
however, removing the 
grid leak should result in 
a noticeable falling off in 
volume, unless the grid 
condenser is partly short- 
circuited so that it is 
leaking current. 

On loud signals, remov- 
ing the grid leak should 
result in a falling off in 
volume combined with a 
choking effect due to the 
blocking of the tube. So 
if your set acts in this way with the grid 
leak in place, you may be sure that the 
grid leak is practically out of commission. 
When grid leaks go bad, the resistance 
goes to a very high value, sometimes as 
much as five or ten times as high as the 
rated value. This extremely high resist- 
ance is, on strong signals, almost as bad 
as no grid leak at all. There is no way to 
repair a defective grid condenser or grid 
leak. The only remedy is new parts. 


S FAR as the audio amplifier itself is 
concerned, the experience of the 
Institute of Standards has been that, 
aside from tubes going bad, not much can 
happen to a transformer coupled amplifier 
that will result in generally weak volume. 
Either the amplifier works at full effi- 
ciency, or a broken connection puts it 
entirely out of commission. Once in a 
great while we encounter a transformer 
that gives weak signals due to short- 
circuited turns in either the primary or 
secondary windings. 

Resistance coupled and impedance 
coupled amplifiers occasionally give poor 
volume due to a fixed resistance that goes 
bad. This is particularly true of resistance 
coupled amplifiers where the value of the 
resistance is of great importance. If the 
plate resistances—like the grid resistances 
mentioned above—become defective, and 
the resistance goes way higher than it 
should be, the volume will decrease to a 
noticeable degree. 

The loudspeaker is, perhaps, the last 
unit in your radio equipment to suspect 

when the volume falls off. 
Like the audio transformers 
in your set, the loudspeaker 
usually operates at full 
volume unless something 
goes wrong and the winding 
burns out. Sometimes, 
however, a few turns in the 
loudspeaker winding be- 
come short-circuited, and 
the result is weak signals. 
.Another somewhat rare 


manent magnet weaken. 
The simplest test for a de- 
fective loudspeaker is to try 
your neighbor’s speaker in- 
stead of your own. If his 
sounds right and yours 


A few turns of the fine, hairlike wire in the doesn’t. there is no ques- 
loudspeaker coil may become short-circuited : 
with a resultant loss in volume. 


Weak tion about the condition of 





permanent magnets also cause weak signals yOur loudspeaker. 


trouble is to have the per- 
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ew Amplifying Tub 


Popular Science Institute of Standards’ Tests Show Greater 
Distance and Volume with “Screen Grid” Type Now Available 


UTTING another elec- 
trode into the vacuum 
tube has produced as- 
tonishing results. What 
was considered excellent per- 
formance in the way of radio- 
frequency amplification may 
soon be considered too trifling 
to bother with, for the new Type 
222 four-electrode vacuum tube 
opens up possibilities for radio- 
frequency amplification formerly 
considered unattainable. 

Preliminary tests in the radio 
laboratory of the Popular -* 
Science Institute of Standards 
show that the great stum- 
bling block in thejway of high 
radio-frequency amplification, 
the internal capacity of the 
elements in the tube, has been 
practically eliminated by the construc- 
tion of the new tube. 

This internal capacity has been the 
limiting factor in spite of all attempts to 
overcome it. Of course, the various 
methods that have been worked out to 
minimize the effect of tube capacity have 
resulted in far greater efficiency than 
otherwise would be possible. Balancing 
according to the neutrodyne method and 
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Fig. 2. The fundamental circuit for the screen 
grid tube, using one stage of radio-frequency 


earlier systems such as potentiometer 
control, grid resistances, variable plate 
voltage and so on, have given us really 
fine radio receivers, but all these methods 
may be swept into the discard when the 
full possibilities of the new Type 222 
tube have been worked out. 

The Type 222 tube is designed for use 
in battery-operated receivers, but it 
seems logical to believe that the near 
future will see a corresponding type of 
tube developed for use in the radio- 
frequency stages of alternating current- 
operated electric sets in place of the Type 
226 or Type 227 tubes now used as radio- 
frequency amplifiers. 

The secret of the new so-called “screen 
grid” four-electrode vacuum tube lies 
in the wire screen that surrounds the 
plate. A diagram of the internal construc- 
tion is shown in Fig. 1. The screen grid 
is connected to the base prong that makes 


By Joun Carr 


Laboratory Staff, Popular Science Institute of Standards 





Testing the inter-electrode capacity of the new screen grid vacuum tubes 
in the Popular Science Institute of Standards radio laboratory. The 
table is covered with sheet copper to eliminate stray capacity effects 


contact with the grid terminal in the 
standard type socket, whereas the actual 
control grid is connected to a terminal 
mounted on the top of the 
tube. This top-connected 

grid is wired to the tuning 
circuit and the screen grid, 

or in other words, the grid | 
terminal of the socket is 
wired to the forty-five-volt 
terminal of the B-current 
supply. The normal plate 
voltage is raised to between 
ninety and 135, and the 
control grid (the top connec- 
tion) is given a _ 1.5-volt 
negative bias. 

Because the plate current 
does not vary to any appreciable degree 
with changes in plate voltage, it is desir- 
able to use a very high resistance or im- 
pedance in the plate circuit in order to 
obtain high voltage amplification. 

Of course, the new tube eliminates only 
those troubles that are due to tube 
capacity. Squeals and howls due to mag- 
netic coupling between the coils of adja- 
cent stages and the capacity effect 
between portions of the wiring still must 
be guarded against. This means that if 
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Fig. 3. A theoretical arrangement for using the 
mew tube in four-tube set of Blueprint 43 
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Fig. 1. How the new tube 
is constructed. The wire 
screen shields the plate 


you use more than one stage of 
radio-frequency amplification, jt 
is absolutely necessary to resort 
to complete — shielding—th 
shielding arrangement, for jp. 
stance, used in the Popul 
Science Electric Set. When ay 
alternating current type of the 
new shielded grid tube is devel. 
oped, the Institute of Standards 
radio laboratory will work out 
the necessary changes in the 
wiring to permit the tube to be 
used in the electric set. 

Fig. 2 shows the fundamental 
circuit for a single stage of radio. 
frequency amplification using 
the new shielded grid tube, and 
Fig. 3 shows how the tube may 
be used in the four-tube receiver 
of PopuLtarR Science Monrtuy 
Blueprint 43. It can be used in the five. 
tube set of Blueprints 54 and 55 in much 
the same way. In each case the balancing 
condenser is discarded, the 
detector secondary coil and 
condenser are used as 4 
tuned impedance in the plate 
circuit, and the coil C—pr. 
viously used as the radio 
frequency transformer pri- 
mary—is now used as a tick- 
ler coil with capacity feed- 
back. In the five-tube hook 
up above mentioned, the 
primary coil is not used, as 
there is a separate tickler. 

Great care must be used 
in the setting of the coils. 

The new tube should give greatly 
increased radio-frequency amplification, 
which means more distant stations and 
more volume on the ones you now hear. 
There is, however, a decrease in selectivity. 

Picture diagrams showing these changes 
are not available, and consequently we 
do not recommend that you experiment 
with the new tube unless you have had 
some experience in radio work. 

You will note in these diagrams thata 
ten-ohm resistance is connected into the 
screen grid filament lead in addition to 
the regular rheostat. This is needed be- 
cause the new tube is designed to operate 
at 3.3 volts on the filament with a filament 
current of .132 amperes. By using 4 
separate resistance you can use the drop 
across the resistance to give you the 
needed C-bias. 

Make sure that you change the connet- 
tions to the grid leak as indicated, for il 
you leave it connected across the gt 
condenser the plate voltage of the radio- 
frequency amplifier tube will be applied 
to the grid of the detector tube and the 
circuit will be inoperative. 
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He Built a Home in Odd ‘Time 


Neighbors Helped, but the Job Was Ralph Elliott’s, and His 
Story Shows What an Amateur Builder Can Do 


By JOHN R. McMAHON 


«“ ERE’S a joke in the paper, 
fellows,” announced a fleshy 
man to agroup of friends. “The 
headline says, ‘Anybody Can 

Build a House in His Spare Time.’ Ha! 

ha!” His cronies joined in his laughter. 

“It’s funny all right,” remarked one, 
charging his briar pipe. “Just how much 
spare time does ‘anybody’ have? In 
winter we get home in the dark. In 
summer we have about 


This is the second of Mr. McMahon’s 
articles about real houses built and 
remade by real people, articles 
of intense interest and inestimable 
value to everyone who has or ex- 
pects to have a house. Perhaps you 
know a story as interesting—your 
own or some friend’s. Write about 
it to the Homebuilding Department, 
Popular Science Monthly, 250 
Fourth Avenue, New York City. 





enough daylight to manicure 
the lawn and tinker the car.” 

“Taking a Sunday ride and 
growing a couple of vege- 
tables uses all my spare 
time,” said a_ spectacled 
third as he thumbed a deck 
of cards. “Say, we need an- 
other hand to start this game. 
Who can we get?” 

“Elliott,” suggested the 
pipe smoker, calling to a near- 


y man. 

The slight, boyish looking 
man looked up from the pad 
on which he was penciling 
mathematical lines and shook 
his head. The card players 
urged him to quit his puzzle 
and join in a real game. In- 



















Elliott and Philip Crane (with the 
pick), one of his neighbors, begin- 
ning the task of building a home by 
digging cellar with pick and shovel 


month, for $600. It’s worth 
a good many times that 
now and the whole place is 
now worth about twice all it 
cost us.” 

“How did you make the 
plans?” I asked. 

“My wife and I talked 
over what we wanted,” re- 
plied Elliott. “We had a boy 








vited insistently, he ex- 
plained: 

“Boys, I'm planning to 
build a house in my spare 
time and I am busy figuring 
now. Otherwise I’d be glad to join you.” 

The dumbfounded group recovered by 
degrees. “If you don’t mind telling us,” 
inquired the stout man, “when did you 
learn how to build a house?” 


“T NEVER did,” was the frank reply. 

“T expect to find out as I go along. 
You see, it’s my notion that anybody 
can do almost anything if he will take 
hold and begin. A house is only pieces 
of wood, masonry and other things put 
together. Why can’t anyone put ’em 
together? I can!” 

“By George,” muttered the spectacled 
one as he shuffled the cards. “If I had a 
dose of his brand of New Thought or 
whatever it is, I'd be a transpolar air 
pilot.” 

All this was about a year ago. The 
other day I visited the dwelling built in 
time squeezed out of week-ends and 
summer evenings. It is neat and cosy, 
picturesquely located on the bank of a 
small river in Teaneck, N. J., a suburb 
of New York City. Colonial brownstone 
habitations contrast with the smart new 
homes of a suburban development there. 
The self-made Elliott house ranks be- 
tween its more pretentious neighbors and 


Ralph H. Elliott, a Teaneck, N. J., shoe man, and his son in the home he built 
in spare time with the help of neighbors, all as inexperienced as himself. The 
fireplace is of concrete, lined with firebrick, and painted to resemble brick 


the Colonial relics. It is modest wood 
frame, but it embodies comforts and 
luxuries that were beyond the dreams 
of the Colonial lords of the manor. 

Ralph H. Elliott is not the type you 
expect to find in an amateur home build- 
er. For all his self-confidence he is quiet 
and shy. He. is frank and obliging by 
nature, popular with the neighborhood 
boys to whom he ‘is an authority on 
hunting, fishing and trapping. After 
meeting him, you don’t wonder why sev- 
eral grown-up neighbors: volunteered as- 
sistance on his home enterprise. 

*“*T was born on a farm in Connecticut,” 
he told me. “That farm, where I stayed 
until I was fifteen, was my school of 
architecture, building, tinkering and the 
rest; we used to do everything on the 
place. Then I went into a shoe factory 
as a machine hand and stayed six years. 
Next I moved to the city and took a job 
in the wholesale shoe business that I 
held for twenty-three years. 


7 E BOUGHT a ready built house 
in this town, and after ten years 


sold it and cleared $2,000. We borrowed 


$3,500 and went in debt for $1,000 more. 
We'd bought this site, paying $5 a 


and a girl. We needed three 
downstairs rooms, four bed- 
rooms and a bath: I took an 
ordinary ruler and drew the 
plans in pencil on a scale 
of a quarter inch to a foot. Anybody 
can do that. A neighbor inked them for 
me and had blueprints made.” 


" Or neighbors gave you a hand, 
I believe.” 

“Yes, they certainly did. They all 
turned out Sundays and holidays. There 
were three principal helpers, including a 
relative. One was a house painter. None 
of us was any kind of builder. Perhaps 
we should have been stumped but we 
weren't. We argued a little, sometimes 
took a look at the method being used in 
a near-by building, then went ahead.” 

“Did you plan to build a complete 
cellar?” I asked. 

“I did because it is a protection to 
health, makes the house warm, tends to 
save woodwork from decay and gives a 
lot of useful space. My cellar is twenty- 
four by thirty-six feet, even extending 


under the glassed-in front porch, which - 


is eight feet wide. It is five feet below 
outside grade and the head room inside is 
seven feet six inches. The headroom is 
often skimped in cellars so that the 
owner either gets stoop-shouldered or the 
cellar is only half used.” 

““How was the excavation done?” 
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inches and on the second floor eight 
feet six inches,” said Elliott. “Next 
time I would make them all around 
eight feet. This way it is warmer in 
winter and just as comfortable in sum- 
mer, at least in a northern climate. 
The pioneer dwellings had such low ceil- 
ings that tall occupants would almost 

















Closing in the second floor three 
months after excavation began. 
Studs were sheathed with shiplap; 
Western red cedar clapboards and 
shingles were used for finishing 











‘All with pick and shovel, and it was 


hard clay,” replied Elliott. “The neigh- 


bors and I had plenty of exercise. The 
next time I would use a caterpillar tractor 


scoop. We began digging in late March 
and it took about a month. Almost an- 
other month was needed to set up the 
wooden forms for concrete foundation 
walls. These were to be eight inches thick 
and to extend two and a half feet above 
grade. On May 23 we poured the forms, 
completing the job in one day.” 

“It is good practice to finish any con- 
crete work in one day,” I remarked. ‘‘Of 
course you must have had a machine 
mixer.” 

“No,” was the unexpected reply. “Ten 
men—volunteers and some of them not 
at it steadily—did all the work by hand 
between 7 a.m. and 7:30 p.m. All the 
materials were conveniently placed and 
there were three mixing boards strategi- 
cally located, each with its water hose, so 
there were no lost motions. The mixture 
we used was one part cement, two parts 
sand and four parts cinders. The latter 
are lighter than stone or gravel and 
therefore a little easier to handle.” 


= OW has the cinder concrete stood 
up in your cellar ?” 
“It has kept out water so far, but I 
attribute this largely to the tile drains 
which were laid first under the 


Five months after the 
start the roof is com- 
pleted, including the as- 
phalt shingles. A month 
later the owner and his 
family were occupying 
the finished... structure 


Building the forms for 
the concrete foundation 
walls. After this month’s 
job the mixture—one 
part cement, two parts 
sand and four parts cin 
ders—was made and 
poured in a single day 


bump their heads against them; the mod- 
ern reaction from that idea has been 
nine-foot ceilings. That is too much. If 
you save a foot and a half of material 
on two floors, you are in a considerable 
number of dollars.” 

“What kind of framing did you use?” 

“There is a four-by-eight-inch sill on 
the foundation walls, made of two two- 
by-eight-inch spruce planks spiked to- 
gether. A girder is similarly built up of 
three two-by-eight-inch spruce. It is 
stronger than one solid timber because 
knots are distributed, and costs less and 
is more easily handled. I put three iron 


columns under that girder, perhaps one 


more than was strictly necessary. The 
first floor beams are the same size and 
kind of planks used in sill and girder, 
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spaced on sixteen-inch centers : 

bridging or X-shape braces oul oe a 
feet. The second floor beams are similar 
except that the wood happens to be 
hemlock, which is now going out of th 
market. The corner posts of the he 
are doubled two-by-four-inch studs whi 
the studs between are spaced at the 
regulation distance of sixteen inches.” : 

“What about frame bracing and fir, 
— I asked. 

“The first did not seem necessary” 
replied Elliott. “By way of fir lenge 
I ran subfloors through to sheathing a 
then spiked two-by-four-inch pieces op 
top and between studs. This will k 
fire, not to mention cold and vermin 
from going up parti. 
tion spaces between 
floors. Of course, | 
framed all door and 
window openings with 
doubled two-by-fours, 


e N fact, I was gen. 
erous with this size 
lumber, trying to pre. 
pare for the job of lath. 
and-plaster, and would 
know how to save some 
of the material if I had 
it to do over. All the 
flooring is laid at right 
angles to beams. Diag. 
onal subflooring and 
wall sheathing are 
stronger, but take more 
labor and material.” 

*‘How did you com 
plete the walls?” 

“*T sheathed studs with one-by-ten-inch 
shiplap, then applied building paper and 
over that six-inch clapboards of western 
red cedar for the first story and wood 
shingles above. On the inside I put on 
wood lath for plaster. The plasterer 
charged $180 for his labor with the cost 
of material extra. A single coat was ap- 
plied, but it is three quarters of an inch 
thick and seems to be all right.” 

“The amateur builder,” I observed, 
“is often stumped by the problem of 
roof angles.” 

“Luckily, my painter neighbor knew 
how to use a steel square so as to get the 
angles of the rafter cuts,” said Elliott. 
“The square also gave us the method for 
sawing the stringpieces for stairs. There 
is a wealth of useful information in those 

figures on a carpenter’s square, 





floor. Cinder concrete is more 
porous than a stone mixture. It 
can be absolutely waterproofed 
by plastering on both sides with 
a rich mixture of cement and 
sand. It is also claimed that 
in upper walls the porosity of 
cinder concrete makes for dry- 
ness and insulation.” 

Elliott agreed with me that 
the choice of ingredients depends 
on circumstances. For a wet 
site a dense stone concrete ob- 
viates the expense and labor of 
plastering. Some cinders may 
contain injurious chemicals, and 
too much porosity may permit 
such insects as white ants to 
pass through and attack wood- 
work. 








and everybody who uses tools 
should learn how to apply it 
The rafters are two by six-inch 
on sixteen-inch centers, sheathed 
with shiplap boards. There are 
asphalt shingles on top. 


" HE plumbing I let out to 

outside men at a cost 
around $535, but the heating 
system was strictly home work. 
I built the chimney and fire- 
place of cinder concrete poured 



























































ter 
ae 








in a form around two sets of flue 
lining. The fireplace, painted to 
resemble brick, contains a home- 
made iron damper. The top of 
the fireplace opening is so thick 
that no metal reinforcement was 
required. There is a lining 








“I made the ceiling height 
on the first floor eight feet ten 


The owner and his house at its completion after six months’ work by 
himself and neighbors on Sundays, holidays and summer evenings 


firebrick for the inside of the fire- 
place and (Continued on page 140) 
















AY, 195 


d With 
’ eight 
Similar 
to be 
of the 
house 
» While 
at the 
les,” 


d fire. 


ary,” 
PPing, 
Wg and 
eS On 
ermin, 
parti. 
tween 
rse, | 
r and 
8 With 
fours, 


S$ gen- 
is size 
D pre- 
f lath. 
would 
some 
Thad 
Il the 
right 


IS ap- 
: inch 


rved, 


m of 


knew 
t the 
liott. 





POPULAR SCIENCE MONTHLY 











Giant, freight-hauling locomotive with auxiliary loco- 


Spherical Journal Bearings on all twelve wheels. 











L motive underneath the tender equipped with SAIS 
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The Little Giant that Works Beneath 
the Tender—on SKF —the Highest 
Priced Bearing in the World ~ ~ ~ 


AILROADING’S a big job almost anywhere in the 
country. But, out in the mountain divisions, where 
grades are like the peaked roof of a house and loads 
stretch a mile or so behind, you spell BIG in capitals. 


That’s where the auxiliary locomotive gets on the job, 
puts its shoulder to the wheel and, with the help of 
SRUSIF Spherical Journal Bearings, makes severe 
grades seem as flat as a landing field at an airport. 


For the auxiliary locomotive is nothing more or less 
than a second locomotive working under the tender 
where it uses the weight of fuel and water to secure 
better traction for starting and for ascending grades. 


SASS Anti-Friction Bearings on auxiliary locomo- 
tives have covered millions of miles without showing 
wear or requiring adjustment of any kind. They have 
justified the auxiliary locomotive builder’s selection of 
the highest priced bearing in the world. 


SKF INDUSTRIES, Inc., 40 East 34th St., New York, N.Y. 





Nothing Is Apt to Cost So Much as a Bearing that Cost So Little 
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Above: Doing an “Immelmann.” Plane is half- 
looped onto its back and “half-rolled” té upright 
position. Below: A.“‘zoom’”’—a brief steep climb 


HAT kiwi was up on a payhop; 
he put her on hot down-wind 
and washed out the only peppy 
crate in the outfit. He’s a 
Chinese ace.” 

Aviation has a language of its own and 
that’s a sample. A greenhorn may well 
wonder what it’s all about. Many 
aviation terms are now found in the 
dictionaries, while others are as yet 
strictly slang. 

A “kiwi” is a “groundhog” or pilot 
who does not like to fly. This expression 
is derived from the New Zealand kiwi or 
apteryx, a bird that cannot leave the 
ground. In contrast an “airhog”’ loves 
to fly at every opportunity, being 
anxious to “pile up time.” A “payhop” 
isa flight made by an Army or Navy 
pilot to meet the requirements which en- 
title him to “flight pay.” A ‘“‘joyhop” isa 
flight for pleasure. To “put her on hot” 
is to land fast, usually resulting in 
“overshooting” the field and sometimes 
running into obstructions at the end of it. 
A “down-wind” landing is made with the 
wind on the tail, which greatly increases 
the speed over the ground with resultant 
increased danger of accident. It is correct 
to land only “up-wind,” or into the wind. 

A “cross-wind” landing is sometimes 
necessary in a restricted field, the plane 
being “skidded” into or towards the 
wind to counteract the “drift” or side- 
strain as the wheels touch. 


“ (NHINESE landing” and “Chinese 
ace” are derived from the Oriental 
flavor of the words “one wing 
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The “Kiwi,” the “Pay- 
Hop,” the “Washout,” 
the “Chinese Landing” 


‘and Hundreds of Other 


TermsTranslated Here 


By 
BROCK MAYS 

















A “night bomber” is a pilot who likes to sleep in 
the daytime and make merry at night in cabarets 
and dances and other festive social gatherings 


who has specialized in flying big-boat sea- 
planes; colloquially a “big-boat pilot” is 
just a good sport, akin to the big butter 
and egg man. A “dizzy” pilot is one 
who is always taking chances, “hedge- 
hopping,” flying “nose-down and over 
the tree tops,” stunting “off the ground” 
(low) and the like. A “‘sweet” pilot is a 


good one; so is an “ace.” 


A “zoom” is a brief, steep climb. The 
“floor” is not the ground; it is the “ceil- 
ing” or highest altitude to which a plane 
will climb. “I had her on the floor” 
means she would not climb any higher. 
To “hit an open switch” on cross-country 






































Above: “Hitting an open switch” —following the 
wrong railroad line as a guide. Below: In a “stag 
the nose of the plane drops and a spin may result 


flying is to follow the wrong branch of, 
railroad. 

The propeller is the “prop,” and the 
“slipstream” is the air blast blow, 
backwards by the “prop.” A “cater. 
pillar” is a member of the Caterpillar 
Club, open only to those who have saved 
their lives by using a “chute” (para. 
chute). 

A nervous pilot is said to fly “with 
both hands on the stick”’ or to “fight the 
controls” or to fly “with his head in the 
cockpit,” i. e., watching the instruments 
continually. He is also “air-blind,” 
One that does not like close formation 
flying is “hard to get close to.” “No 
plane will ever drop out from under him” 
indicates a pilot who flies and glides fast 
(well above stalling speed) and therefore 
often “overshoots’’; it may be said that 
such a pilot “cannot fly a kite.” 


N A “stall” the nose drops and the 
plane usually whips into a “spin” 
(also called “tail-spin”’; incorrectly called 
“nose-spin” or “spinning nosedive”), 
In a “tail-spin” the nose is pointed down 
and the wings revolve around the axis of 
the fuselage, which is nearly vertical. 
Failing to recover from a spin before 
striking the ground is called “spinning. 

in.” 
An erratic pilot frequently has “pilot 
trouble,” though he may blame his 
engine or plane. “He just went for the 
ride” distinguishes a passenger from a 
pilot; this phrase is borrowed from the 
race track, where it applies to jockeys who 
do not try to win. In a “side- 





low.”” Damage to a plane is 
spoken of as a “crack-up” or 
“crash” and if beyond repair as 
a “washout.” 

A “peppy crate” is a plane 
in excellent condition that flies 
well. A “loggy” ship is a 
heavy, overloaded or old plane 
that flies and handles sluggishly. 
An airplane is always “she.” 

A “night bomber” is a pilot 
who likes to sleep in daytime 








slip” the plane is thrown on its 








side and dropped vertically 
downward along the __ lateral 
axis. After “leveling off” fora 





landing, excess speed may 
killed by “‘fish-tailing”; that is, 
skidding the ship violently to 
either side and then kicking it 
around straight again. 

A “ground-loop” consists of 
turning a plane in a sm 

















circle on the ground; it is used 








and visit night clubs and festive 
gatherings at night. A “big-boat 
pilot,” strictly speaking, is one 


Left: 


“Chinese three-point landing,’’ developed from the Oriental 
sound of “‘one wing low.” Three points are propeller hub, wing tip 
and wheel. Right:' “Three-point landing’’—on wheels and tail skid 


after landing to avoid over 
running a small field. In “three- 
point” (Continued on page 141) 
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Mirror Keeps Traffic Lights in View—Tool Compartment That 
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Motorists 


Locks—Handy Spouted Can—Light Tells When Brake Is On 
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Traffic Light Mirror 


HE combination of high-swung 

traffic lights and low closed car 
tops has resulted in a difficult 
problem for the motorist. When 
you pull up to the indicated white 
line on the pavement because the 
red “stop” light is on, you usually find 
that you can no longer see the light with- 
out bending forward and squinting up- 
ward. Sometimes, of course, you can 
watch the traffic light a few blocks farther 
on, and occasionally you can keep tabs 
on them by watching the light two or 
three blocks behind you by means of your 
rear vision mirror. A simple way to 
eliminate the need for bending forward 
and looking upward is shown in Fig. 1. 
Any standard type of rear vision mirror 
can be mounted at any convenient point 
on the dash and so adjusted that it will 
reflect to your eyes the traffic light you 
find it necessary to watch. 


A Locked Tool Compartment 


HILE many motorists have no 

scruples about borrowing tools 
from a near-by car if the tools are not 
locked up, relatively few auto owners will 
break open a lock to get at the tools. 
Therefore, any kind of lock is better than 
leaving the tool compartment without 
any protection. The drawing in Fig. 2 
shows a simple tool compartment built 
into the door. The usual fabric, card- 
board or veneer covering on the inside of 
the door is removed and replaced with a 


HINGED DOOR OF 
GALVANIZED STEEL 


































‘TOOLS IN 
‘HOLDING STRAPS 


Fig. 2. 











A tool compartment with 


straps for the most used tools and a 
galvanized steel door fitted with a 
good lock will keep the tools safe 











Fig. 1. In order to avoid squinting under 
the sunshade to determine when the 
traffic light changes, mount a mirror as 
illustrated in the drawing at the left 





Ten Dollars for an Idea! 


A ODILL, of Norway, 
Mich., wins the $10 prize this 
month with his suggestion for a 
brake position indicator (Fig. 4). 
POPULAR SCIENCE MONTHLY 
awards $10 each month, in addi- 
tion to regular space rates, for 
the best suggestion sent in for 
motorists. Other contributions 
published are paid for at the 
usual rates. 














HANDLE FROM 
TOP OF CAN 





wis 





Fig. 3. An old oil or varnish can is easily fitted with 
a spout made of a funnel. It will prove a timesaver 
and save spilling when adding oil to crank case 


sheet of galvanized sheet steel with a door 
fitted-into it. Loops of leather are ar- 
ranged to hold the tools that vou are most 
likely to need in a hurry. The hinges of 
the door should be held in place with 
rivets, and if carefully fitted and equip- 
ped with a good lock it will resist the 
efforts of any but a determined crook. 





Handy Spouted Can 
— oil or any other liquid 


from a large can without spilling 
is extremely difficult, especially 
when the can is nearly full. Then, 
too, a funnel that stands around the 
home garage catches a lot of grit 
and dust that is carried into the 
motor crank case each time the 
funnel is used. Fig. 3 shows howto 
arrange a large oil can to eliminate 
these troubles. A hole is cut in the 
side with a can opener and a small 
funnel is soldered in place over the 
hole. The handle on the top of the 
can is unsoldered and _resoldered 
in place on the side of the can opposite 
the funnel, making pouring of oil easy. 


Light Shows Brake Position 


| IS safe to say that practically every 
driver of an automobile occasionally 
attempts to start his car with the emer. 
gency brake set. Ordinarily, the driver 
notices something is wrong at once and 
so no damage is done, but there have been 
many cases where propeller or axle shafts 
have been snapped off or transmission 
gears seriously damaged. And there are 
many otherwise excellent drivers who 
never seem to get over the habit of for- 
getting to release the emergency brake. 
Fig. 4 shows a novel way to prevent this 
trouble. A special lamp automatically 
indicates when the emergency brake is on, 
but it lights only if the ignition also is 
turned on, and therefore does not stay lit 
when you leave the car with the emergency 
brake set. 

An excellent lamp for this purpose 
would be one of the red or green jeweled 
indicating lights sold for use on the panels 
of radio receivers. Another simple ar- 
rangement would be an ordinary flush 
type socket with a two-candlepower bulb, 
colored red or green. The wiring diagram 
for this indicator is shown below. 


IGNITION SWITCH 


LAMP UfSTaspl 
0|0;|0 


ri o $ 
+ : -— 
; TAPE CONNECTION 
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Fig. 4. An indicator light fastened to the dashboard 
and wired in this way will save you from attempt 
ing to start the car with the emergency brake set 
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Painting with Hand Sprayers 
A Brushless Method for Home Use—How to Treat 
Both Flat and Uneven Surfaces—Novelty Effects 


“WM SO glad you came over, 
for there’s something I’ve 
wanted to ask you for a 
long time,” exclaimed 

Mrs. Andrews, our neighbor, the 

other evening when my wife and 

I dropped in to see what she had 

been doing lately in the way of 

painting and decorating, which 
was her hobby. Like so many 
home workers, both men and 
women, she had discovered the 
fascination, not to say economy, 
there is in doing one’s own paint- 
ing and decorating. She had 
found many opportunities for 
practice in her large house and 
had become unusually expert. 
“Tt seems like old times 

to hear you say you have a 

question to ask,” I re- 

sponded, for Mrs. Andrews 
had been one of my 

“pupils” when the painting 

of furniture first became 

popular as a home craft a few years ago. 

“It’s about those hand sprayers for 
applying lacquer that they’re selling at 
the stores now,” she continued. “Are 
they fully successful?” 


“ ABSOLUTELY,” I assured her. 
“They will do good work for any- 

one who will take thirty minutes to ex- 
periment and practice before starting to 
paint the first piece of furniture. Manu- 
facturers have been working steadily on 
the development of hand sprayers for 
use with lacquer, enamel, paint and 
varnish, Sprayers have been developed 
to a point where they give a finer spray, 
more uniform distribution and a much 
more continuous stream than garden 
nd sprayers, which some home decora- 
tors have been using. One of the greatest 
advantages of the hand sprayer is, of 
course, the efficiency and ease with which 
it reaches hard-to-get-at and uneven sur- 
aces, such as wicker ware, reed and fiber 
furniture, radiators and objects with 


By Berton ELLIOT 





















Mr. Elliot shows Mrs. Andrews the correct position 
for holding the paint sprayer when lacquering a 
flat and relatively large surface such as a table top 


ornamental carvings or fancy turnings.” 

“They are not hard to use, then?” in- 
terrupted Mrs. Andrews. 

“Tf you'll wait a minute, I'll go home 
and get one I’ve been experimenting 
with,” I said, “then I can show you as I 
go along.” 

When I had brought the sprayer over 
and we had spread out newspapers to 
make ready for the demonstration, I 
poured some lacquer into the reservoir. 

“Put in about as much as it will take 
to do the job,” I explained, “for you can 
keep spraying until practically the last 
drop is used. Be sure, however, you have 
enough, so you will not run short. Reg- 
ular brushing lacquer is generally used, 
but it should be thinned with lacquer 
thinner of the same manufacture as the 
lacquer. Use from twenty to thirty-three 
and a third percent of thinner; it depends 


upon how thick is the brand of lacquer 
you are using. Enamel and enamel under- 
coaters should be thinned with turpentine 
to a spraying consistency. Then adjust 
the spray nozzle as explained on the 
direction sheet for the particular make of 
sprayer you are using. Pump a few 
strokes against an upright try-out sur- 
face. Here’s where your experimental 
work comes in. Keep adjusting the 
nozzle and pumping a stroke or two until 
you get the spray just right. Practice 
until you get the knack of it and can keep 
a steady spray coming continuously. 
And, by the way, never commence 
working on an article without taking two 
or three shots against a try-out surface, 
and adjusting the spray as necessary. 
Also, work in a very well venti- 
lated room, especially if you are 
using lacquer. If the fumes are 
troublesome, see that there is a 
good draft of air passing through 
the room and use an electric fan, 
if necessary, to keep the air in 
motion. The ventilation must be good.” 

While Mrs. Andrews was _ experi- 
menting for herself, I pointed out that 
in spraying new wood with lacquer, 
the same preparatory treatment should 
be given the surface as for brush coat- 
ing. More care, if anything, should be 
used, for the spray will not fill irregular- 
ities to the same extent as a brush coat. 


XCEEDINGLY soft woods should be 
given a coat of pure, thin white shel- 

lac to seal the porous surface and then 
smoothed with very fine sandpaper and 
dusted off. In fact, it is almost always ad- 
visable to apply a priming coat of shellac 
so that if the grain has a tendency to rise 
with the application of painting materials, 
the fuzz so caused all over the surface 
may be sandpapered off, producing a per- 
fectly level surface for the lacquer coats. 
Lacquer itself does not stand sandpaper- 
ing well. Commercial shellac known as 
a 4- or 5-lb. cut—that is, 4 or 5 lbs. of 
shellac to a (Continued on page 111) 
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Ber Mayflower Takes Shape 


POPULAR SCIENCE MONTHLY 


Step-by-Step Instructions for Completing 
the Hull—How to Color the Model and Make 
Deck Fittings—The Second of Four Articles 


By E. AnmitaGE McCann 


OW that we have the hull of our 
Mayflower model well under 
way, a few further notes will be 
of interest in regard to the 

history of her voyages. 

As every school child knows, a band of 
Separatists from the Church of England 
(Anglican Church) fled to Holland in 
1608 and twelve years later 120 of them 
decided to sail to America. They char- 
tered two small trading vessels, the May- 
flower and the Speedwell, and sailed from 
Delftshaven in July, 1620, ealling first at 
Southampton and then at Plymouth, 
England. Here it was found that the 
Speedwell was unseaworthy, but eventu- 
ally 102 Pilgrims sailed in the Mayflower. 
They landed on the Massachusetts coast 
in December and founded the township 
of Plymouth. 

Only some twenty-seven original fam- 
ilies appear to have been founded by the 
passengers of the first voyage, but the 
Mayflower made several voyages to this 
country: alone with 102 passengers in 
1620, then in company with five other 
vessels in 1629-30, and again to Charles- 
ton in the latter part of 1630 with three 
other ships. The records also give the 
voyage of a Mayflower, presumably the 
same, with another vessel from South- 
ampton to Boston and Salem in 1629. 

She appears to have been owned by 
Thomas Horth or Howarth of Great Yar- 
mouth, with William Bullard and later 
William Pierce as master. Thomas Web- 
ber of Boston is said to have owned her 
at one time. 

Her end is shrouded in mystery. The 
people of Beaconsfield, in Buckingham- 
shire, England, claim that her timbers are 
in a barn in that vicinity, but this has not 
been proved. 

Little as is known about her, the May- 
flower is one of the most famous of ships. 
She will be forever enshrined in the hearts 
of Americans as a glorious symbol of the 








The deck plan of the model showing the location of the masts, bowsprit, main 
hatch, boat, capstan, timberheads, pinrails, cleats, ladders, guns and other fittings. 


spirit of freedom that ani- 
mated the Pilgrim Fathers. 

Any readers who missed 
the first article on the con- 
struction of this model in the 
April issue can easily catch 
up with the work. All that 
is necessary is to send for 
PopuLar Scrence MONTHLY 
Blueprints Nos. 83, 84 and 
85, which contain full size 
drawings of the hull, rig- 
ging and all essential de- 
tails. These blueprints 
are uniform with previous 
plans issued in connection 
with ship model articles 
and can be obtained for 
twenty-five cents each. (See 
the list on page 101.) 

It is best to fit the rudder 
next, but it need not be put 
in position until later. Its 
shape will be seen in the 
sheer plan (Blueprint No. 83) 
and the illustration on page 92. It may 
be fastened on with double-pointed nails, 
but a better job is to make five eyebolts 
from pins and drive them into the stern- 
post; then drive other pins into the rud- 
der, bending them over at a right angle to 
form hooks to lie in the eyes; and in that 
way hang the rudder so that it will swing 
from side to side. Paper strips can then 
be glued to the stern and to the rudder to 
represent pintle and gudgeon straps. 
Those who know how to make more elab- 
orate pintles and gudgeons can, of course, 
do so. 

I want it to be understood clearly that 
those who know of better ways of doing 
things tuan here described are entirely at 
liberty to make use of their own knowl- 
edge; aud those who wish to simplify 
may do so also. All I ask readers to do is 
to follow the measurements and general 
appearance of my model unless they have 








101). 
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Few models are as picturesque as this one of th 
Mayflower. Note particularly the ornamentatigs 


positive reasons for departing from them, 
The tiller may be a piece of hardwood 
made either to fit over the rudderhead « 
to be mortised through it. It goes through 
an oblong hole in the stern at the right 
height. It should extend to the half deck 
and be worked with a whipstaff, but a 
this will not show, it need not be fitted. 
The headrails and trail boards are next 
fixed. They may be fret-sawed from 
pieces of hardwood or three-ply stock not 
more than )% in. thick. Their shape, full 
size, may be seen on Blueprint No. 8; 
they are also shown at the top of pagell3 
and in plan view in the lower illustration 
on this page. First try them out in card 





board to be sure that when the end isi 
position on the (Continued on page 9) 





This view with other details appears full size on Blueprint No. 84 (see past 
Three blue rints, Nos. 83, 84 and 85, comprise the Mayflower 
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for All a Boy’s Treasures 


Two Cabinets That Hold Books, Sporting Equipment 
and Sundry Collections—Built by the Easiest Methods 


By THOMAS 
E. JEFFRIES 


for a Boy Scout. A 

smaller one, illustrated 
on pages 96 and 97, was made 
for a boy interested in geology 
and chemistry. Both will con- 
tinue to be useful after the boys 
grow up to be men, if they con- 
tinue to like an outdoor life. 

The designs are simple and 
are intended, as is the following 
description, for amateurs. 

Get such lumber as your local 
mill supplies. I use long leaf 
yellow pine, dressed 1 by 1144 
in. and also keep a supply of 
California fruit boxes for thin 
stuff, The bottoms of prune 
boxes are just the thing for the 


H ERE is a cabinet planned 





finishing nails. In the same 
way fasten the shelf at the top 
of the bottom drawer. 

Place temporarily two of 
your 2-ft. shelves, one at each 
end, to serve as guides while 
nailing the 3 ft. 8 in. partition. 
Cut a strip 9 in. long and use it 
at all four corners to space the 
upper 2-ft. shelf. Use this the 
same way to space the next 
lower shelf. Then lay the 
cabinet face down, square it, 
and nail a strip diagonally 
across the back to hold it 
square. 

Get out two % by % by 
124% in. pieces and nail along 
the left-hand side of the drawer 
rack. Slide the rack into posi- 
tion, brace it from the 3 ft. 8 
in. partition, and place the 
lowest 2-ft. shelf on top of it. 
After nailing this shelf at each 


a bottoms of small drawers. If end, nail the rack at top and 
es possible, have the main pieces bottom. 
dressed and cut to dimensions Lay the cabinet on its back 
at the mill, according to the bill and place the bottom shelf, 
of lumber on page 97. using your 4-in. bot- 
As the construction tom drawer face piece 
of both boxes is similar, standing on end fora 
€ escr’ ee fer 2 ° 
entation First, I should get [£----2-222722- wide piece with round- 
acl - the ps pieces _ ee ~ top. 
the small drawers an ave it a little long, 
dwood — the partitions for their so that yan oon dress 
ead or rack. In assembling back to solid wood, 
wrough § the rack, which is and drill for nails at 
et faa FS : amg, ta the 
but as § pieces, one at each end, 14%-in. pieces on 
ted. to space the partitions. the front edges of the 
e next ; sides and place the 
bee HE — “4 mg a ———— 
ck not are ae Meee Penn ece. e care in cutting 
ye, full § or 3% in. less than the it so that you can use 
0. $4; sidepieces, to allow the piece cut out as an 
gell3 § for the 3-in. back. I ornament at the top. 
ration § got mine 1114 in. and Note that the bot- 
card- § sawed off a 34-in. strip, tom piece laps the 
disin § for which I found use bottom shelf a little. 
ge 9) ee . 


Next get out your 
two main sidepieces. 


TAND the cab- 


inet on end and 


The hole at the bottom place the top 4-in. 
may be as small as 1 in. crosspiece. Turn face 
Bore until the point of STRIP LET down and place the 
the bit just comes INTO, SIDE 1%-in. piece at the 





through, then turn 
over and bore from |------+----- 
— the other side. Mark [© ~~~ 7>~77~~~ 
where the top shelf 
g0es, square across and 
temporarily nail a thin 
strip along your pencil 
line so you can easily 
hold the shelf in posi- 


bottom, letting it into 
the sides as shown. 
Then put on the 3-in. 
strip at the top and 
7 ae add the ornamental 
1 Alda aes. $%jBaser x piece cut from the bot- 
: ; tom. Nail on the 
_— ee eee ee 3%-in. back, place the 
- : fp — 15 : ¥-in, quarter round 
a Nail through the The larger of the two cabinets. Even if you do not wish to follow exactly this design, it will molding at back of 
er ot sides with sixpenny pay you to study Mr. Jeffries’ methods of construction, which are of unusual simplicity (Continued on page 96) 
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ANY home workshop fans prob- 
ably find themselves in my fix. 
A bench saw has to be set up in 
the middle of the shop to get 

room for handling long boards, yet the 

entire floor space of the little shop is 

needed for assembling such jobs as a 

screen door, a kiddie coop or a garden 

seat. After cogitating over these con- 

flicting requirements for some time, I 

developed the movable table illustrated, 

which is presented here for the benefit of 
fellow sufferers from small-shop cramps. 

It is nothing more nor less than an 
adaptation, in simple but highly efficient 
form, of the cam arrangement commonly 
employed to lift movable typewriter 
stands and the like. Pushing down the 
four cam levers lifts the table onto ball 
bearing casters, and it can be easily rolled 
where you wish. When the levers are 
lifted, the table drops down solidly on its 

legs—so solidly that it would carry a 4- 

H.P. outfit, instead of the 4%-H.P. saw 

it now has. Looking to the future, I plan 

to mount more machines and a heavier 
motor. 

Obviously, the table would serve as well 
for mounting a lathe, or any other bench 
machine, or a combination of machines. 


A Movable 


Can Be Wheeled on Casters to Location 
and Is Suitable for Sawing Long Stock 


By Joun G. HANNA 







































































SIDE ELEVATION 
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Saw Table 


The bill of material 
lists so-called four by 
fours for the legs. 
Actually these are 
3% by 3% in. nowa- 
days. Legs 3 in. 
square would be 
heavy enough, but if 
you want them, the 
only way to get them 
is to buy four by fours 
and then pay as much 
more to have them 
sawed and planed 
down to 3 in. So with 
all the material listed; 
the bill names the 
common designa- 
tions, and the draw- 
ing shows the actual 
thickness you will 
probably get. 

The total cost of all the lumber in this 
bench, which is built of good hard yellow 
pine, was $1.68; the entire cost amounted 
to $6.41, including rather expensive 
brushing lacquer finish. 

Pine, either yellow or white, and 
Douglas fir are satisfactory woods for 
such a job. Hardwood for the top, 





























LOCATE SLOT ii # ji 
TO SUIT BELT™-..! j a 34 




















FRONT ELEVATION 4 big 


Follow these drawings to build yourself a movable saw table. The cam arrangement is amply strong 
and there is adequate provision for tightening the belt—an important point on small power saws 



































Above: The 

cam levers bam be 
pushed down 90 thy 
the table is SUpporte, 
on casters ready jy 
moving to the mot 
convenient location fy 
the job in hand, Tha 
is of especial adym, 
tage in a small shy 
where every foot ¢ 
floor space is in m 






















At left: Cams are 
The table is resting 
its legs, ready for wor 
as soon as the plugi 
inserted in an outk 





maple, birch or oak, is splendid if you wid 
to go to the extra expense. Fora less a 
pensive finish than lacquer, use a goo 
floor paint or varnish. 
The top dimensions, 24 by 32 in., wer 
selected because they fit in an out-of-th. 
way corner of my shop, between door ani 
window. They give extra room to mou 
a small bench band saw on one bac 
corner of the table, and a bench jointe 
on the other corner, which I hope tod 
some day, driving them from a counter 
shaft fixed to underside of table. My 
three alleged 8-in. boards for the top cam 
to a width of 2234 in. Maybe yours wil 
do better—or worse! Find out first. 


NOTHER point to watch for troubles 
the height of the casters. It would 
a good idea to get yours and screw them 
to the caster bedplates (pieces of two by 
four with a tenon 1 in. wide and \ in 
deep formed on each end). Then measur 
the actual height and notch the legs to 
bring the cam rails \% in. higher tha 
this. I cut my notches according to 
catalog dimensions of casters, and late 
found them 4 in. higher, so had to sink 
them into the bedplates that much. 
Another variable detail is the height 
of the middle stringers that support the 
motor shelf. Bench saw outfits usually 
include an endless belt, and if you wantts 
use the one that comes with your outfit, 
check up on the center-to-center distane 
If you use a laced belt, of course it cat 
be made to suit the shelf location shown 
Belt slip is a most exasperating trot 
ble with small bench machines. I 





vised and discarded a dozen methods fa 
belt adjustment before I hit on the om 
shown. The middle screw hole in mt 
leaf of a strap hinge is elongated withs 
small round file (Continued on page 11) 
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Sweeping New 
Purchasing 


Plan 


is brought about 


by PETRO’S perfect 


five -year record 


Cpfsne's a new purchasing plan, It’s 
new only because Petro is the first to 
be able to offer it. Now the actual comforts 


and joy of Petro Oil Heat in your own 
home help you decide! 


cA new, wonderful experience 


The only way to appreciate what Petro does 
for you is to have it do it for you. You can 
shop a whole month among oil burner show- 
rooms and never learn what one day’s hap- 
piness with Petro means. 




















Petro Oil Heat can- 
not be compared with 
coal heat. What it brings. 
to you isso new atid’ won 
derful that you forget that | 
the hardships of coal heat 
ever existed! It’s not the 
relief from coal heat — 
but the thr7//of Petro Oil 
Heat that makes owners 
so enthusiastic. It’s in 
never having to think 
about heat — not in /vr- 
getting the furnace. Not 
the novelty of having uni- 
form temperature— but 
the modernness of never 
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| ing itself every day with 

| this new demonstration 

| offer. This goal took 25 

| years to reach, but the 

| results are worth it. Petro 

| has achieved leadership 
that cannot be bought 
with money. 


PALMER 





having anything else! The 
joy of having the house stay clean— not 
the freedom from c/eaning house. 


‘Petro’s demonstration offer 


Your local dealer offers you this opportunity 
to live with Petro Oil Heat for two weeks 
without any obligation on your part. Then 
you can decide how great are its advantages. 
If we did not know in advance what your 
decision would be, we would not be in the 
oil burner business. ; 

This generous offer is not based on gen- 
erosity. But on five years’ perfect record, 
resulting from 25 years of research and 
success in oil heating. 

History has proved that once a Petro goes 
in. it never comes out! And history is repeat- 


Making air do the work 


You will understand this leadership when 
you see how Petro engineers have simplified 
oil heating by the use of air as a motive force! 
In Petro, air alone does the work of expen- 
sive gears, belts and shafts. Not only does it 
do it better and more quietly, but air never 






wears and costs nothing! The motor, fan 
and pump, directly connected, are the only 
three moving parts not operated by air, and 
electricity operates these. And with this 
simplicity, Petro uses the cheapest Fuel Oil 
available on the market today. 


Decide today to avail yourself of this offer. 
The more quickly you act the more quickly 
you will realize what a privilege Petro is. 
Reasonable terms may be arranged so you 
can spread the payments over a period of a 
year. Your local Petro dealer will gladly 
make a survey of your heating plant and 
submit full details of this sweeping new pur- 
chasing plan. Phone him today or write 
us for a copy of ««Guaranteed Oil Heat.” 


Perroteum Heat AND Power Co. - 577 Fifth Avenue -. New York, N. ¥ 
Makers of Oil Burners since 1903 





- PETRO 


Domestic & Industrial Oil Burners 
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ood Turning for Beginners 


Centering and Clamping Stock -Turning 
Cylinders—Shoulder and Taper Cuts 


By HERMAN HJortTu 








V 7OOD turning is 
rapidly becom- 
ing one of the 


most popular of home 
workshop pursuits. The 
work is fascinating in it- 
self and the products are 
useful and beautiful. 

The hobby of wood 
turning has been enjoyed 
by afew enthusiasts ever 
since the days when roy- 
alty in Europe amused 
itself with it in the sev- 
enteenth century, but 
heretofore the amateur 
mechanic has been hand- 
icapped because of the 






















against one of the 
edges, and 
scratch aline par- 
allel to it. Repeat 
on the other three edges. 
The center then may be 
determined. A marking 
gage may be used instead 
of the dividers (see Fig. 7). 
If the wood is very hard, 
make a saw cut on the 
two diagonals on one end, 
and bore a small hole in 
the center of the other end. 

Remove the live center 
from the headstock-of the 














dificulty of obtaining 
small and inexpensive 
motor-driven lathes. 
Now a number of excel- 
lent home workshop 
lathes are available. In- 
deed, a lathe or a motor- 
ized combination ma- 
chine will be soon taken 
for granted in the well- 
equipped home 
workshop, just as 
hammer, saw and 
plane now are. 
When a lathe is 
purchased, the 
manufacturer usu- 
ally gives directions 
for setting it up and 
provides a set of the 
more essential tools, 


Fig.1. Use a 
wooden mallet to 
drive the live 
ceater into the 
wood. This is 
particularly im- 
portant when 
using hard wood 














Fig. 4. Use a parting tool and calipers. Groove 
the work to the required diameter at points 
about lin. apart. The grooves serve as depth 
guides and make it easy to turn a true cylinder 


but the actual operation has to be learned 
y experience. The first step is to center 
and clamp the stock. 

Saw the stock to dimensions. If it is 
Square or rectangular, draw diagonals on 
each end. The center of the piece lies in 
their point of intersection. If the stock 
is irregularly shaped, set a pair of dividers 
to approximately half the thickness of the 
piece, hold one of the legs of the dividers 




































Fig. 2. Start cut near 
dead center and move 
tool toward it. Hold 
tool and stand as shown 
in the illustration above 


Fig. 3. Test the end for 
squareness by resting the 
side of the tool against 
the wood. If no light can 
be seen between the tool 
and the work, the edge 
must be perfectly square 


lathe. Usually this is done 
by pushing it out with an 
iron rod, which can be in- 
serted from the opposite end of the head- 
stock. Drive the center with a mallet into 
that end of the wood on which the di- 
agonals were sawed, so that the prongs 
enter a saw cut. Do not drive the wood 
on the live center while it is in the lathe 
if it can be avoided, as the blows are in- 
jurious to the bearings (see Fig. 1). 

Turn the other end of the wood up and 
drip machine oil on it. Allow the oil. to 
soak in. If the wood is not oiled or if 
the oil has dried, the friction on the dead 
center will cause the wood to burn. 

Replace the live center in the headstock 
and press the wood against it, so that its 
spurs enter the depressions previously 
formed in the wood. Clamp the tailstock 
firmly so that the point of the dead center 
is a couple of inches away from the end 
of the wood; then turn the handwheel 
until the dead center enters the end wood 
so deeply that the wood cannot be re- 
volved by hand. Loosen the handwheel 
a little until the wood can be revolved 









Fig. 5. Smooth the 
cylinder with square- 
nose turning chisel 
or a firmer chisel 
with a long blade 


Fig. 6. Using a skew 
chisel to square both 
ends. Be careful not 
to cut too close to 
the live center, to 
avoid damaging tool 


quite freely by hand. Clamp the dead 
center in this position. 

Adjust and clamp the tool rest so that 
it is about % in. away from the edge of 
the wood that is nearest to it when the 
stock is revolved. Fasten the T-rest at 
the correct height, which varies somewhat 
with the height of the person; it is never 
below the center of the piece, however. 
It is generally from \% to 4 in. above the 
center. Turn the pulley by hand and 
make sure that the wood has sufficient 
clearance. See that the clamps are all 
tight before turning on the power. 

If the stock is well centered and not 
over 2 in. square, the lathe may be started 
with the belt running on the smallest step 
of the cone pulley—that is, at full speed. 
Suppose you wish to turn a cylinder (Fig. 
8). Use the gouge for the first cut. Grasp 
the handle near the end with the right 
hand and hold the blade firmly against 
the T-rest with the left hand, so that 
the palm of the hand near the wrist and 
also the little finger are in contact with 
the T-rest. Hold the handle of the gouge 
well down and roll the gouge a little 
towards the right. This will throw the 
shavings away from you. Raising the hand 
holding the handle will start the gouge 
cutting (Fig. 2). 


— cutting a couple of inches from 
the dead center and move the gouge 
away from you towards the dead center. 
Start the next cut a couple of inches far- 
ther to the left and continue making 
similar cuts until only an inch or so is left. 
Roll the gouge towards you and move it 
towards the live center to round off the 
last part of the stock. When too long a 
cut is taken while rounding off the corners, 
large chips are liable to fly off and injure 
the operator. 

Move the gouge freely from one end of - 
the piece to another until it is perfectly 
cylindrical and a little larger in size than 
actually needed. Stop the lathe and move 
the T-rest closer to the stock. 

Set the outside calipers to about 
in. more than the finished diameter. 
Grasp the parting tool in the right hand 
and the calipers (Continued on page 94) 








with Two Propellers for 
Long Distance Flights— 
Has an A-Shaped Fuselage 
and a 35-in. Wing-Spread 


By J. D. Buncu and 
Avison F. Kocu 


OR long distance and duration 

flying, the most successful airplane 

model design is a “pusher” plane 

with twin propellers. The propel- 
lers are in the rear and push the model 
forward. 

This type of plane can be made lighter 
and stronger in proportion to its power 
than any other design, and all the records 
for distance and duration are held by it. 
Of course, the delicate, superlight con- 
test model would be much too exacting 
in construction for the beginner. 

The design illustrated is a simple but 
capable flyer, and one easy to construct. 
It will make flights of over 1,500 feet at 
high altitudes. 

You will be greatly helped, if you 
undertake the construction of this re- 
markably efficient little model, by the 
new Poputar Science Monruty Blue- 
print No. 86, which you will find listed 
on page 101. This blueprint contains 
complete working drawings and various 
full size details of the model, which could 
not be given in the restricted space of a 
magazine page. 

The fuselage is a frame constructed in 
the shape of the letter A. The longerons 
are white pine % by \% by 30 in. The 
front ends are shaved off at an angle so 
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Model for Racing 


How to Build a “Pusher” 


In contests for duration a “pusher” model 
with twin propellers almost invariably wins 


they will fit snugly together. The assem- 
bly at the front is completed with a U- 
shaped hook to hold the motor rubber; 
this hook goes around the end of the fuse- 
lage and is bound with silk thread and 
glued. 

There are two compression struts of 44 
by \ in. bamboo. The ends of these are 
sharpened and glued into slits made in the 
longerons by forcing the point of a knife 
blade into the side grain of the wood. The 
front strut is placed 6 in. from the front 
end and holds the longerons 1% in. apart. 
The other is located 18 in. from the front 
end and holds the longerons 3'% in. apart. 

Near the rear end the fuselage is cross 
braced with two pieces of bamboo l¢ by 
36 by 6% in. The ends of this X-brace 
are about 3% in. apart and are secured 
to the longerons in the same manner as 
the compression struts. 

The rear ends of the longerons are 
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Diagram showing 


4 Of We 
, PATH 






E : 
" the construction 
%2 “A of the model and 
7” the dimensions of 
. Jf wirome LONGERONS the principal 
oS 1x 4x0 parts. The main 


wing and the 
elevator, or front 
wing, are covered 
with bamboo pa- 
per, which, when 
coated with bam- 
boo varnish, 
draws them up to 
give the neces- 
sary dihedral 
angle. The posi- 
tion of the main 
wing has to be 
found by trial 
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tapered down for a distance of about % 
in. to meet the propeller bar. This taper 
is reinforced with silk thread binding. 

The propeller bar is white pine \ by 
\% by 8 in. The propeller shaft bearings 
may be made of '% in. inside diameter 
brass tubing 14 in. long. One end must be 
flared so it will not slip through the bear- 
ing support straps. Suitable bearings 
also may be purchased from airplane 
model supply houses. The bearing straps 
are made of about 30-gage aluminum, or, 
if this is not available, tin cut from a 
light can will do very well. The straps, 
which are 3 in. long and 3% in. wide, are 
looped around the bearings and carried 
above and below the propeller bar and 
then are bound with silk thread and glued. 
At a point 3% in. on each side of the 
center of the propeller bar a 5%-in. brad 
is driven through each bar and into the 
ends of the longerons. Put a drop of glue 
on the ends before forcing the longerons in 
place. 

Glue two blocks of white pine 4% by % 
by \% in. to the top of the longerons 
4 in. from the front. The front spar of 
the forward wing, or elevator, rests on 
these blocks, which raise the spar 3% in. 
and give the elevator the necessary angle 
of incidence. 


HERE are two propellers, one right- 
hand and one left-hand; that is, they 
must be carved so they will rotate in oppo- 
site directions. The propellers are of the 
wide blade, club type. They are made 
from a block of white pine 144 by 1% by8 
in. Draw the blade outline on a piece of 
paper to make a pattern, or use the full 
size drawing on Blueprint No. 86. With 
this mark the outline on the blocks. Cut 
to the outline, thus making the blanks. 
Before carving the blanks, drill them 
accurately for the propeller shaft, which 
is bicycle spoke wire 4 in. in diameter. 
The propellers are carved with a sharp 
knife. The rear sides are concave and the 
front sides convex. The contour of the 
blades in cross section should resemble 
a@ wing curve. (Continued on page 117) 
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O YOU ever feel the lack of knowledge you 
really ought to have at your command? 
Perhaps you missed a high school educa- 
Then again, perhaps you did not get 
the most out of it when you were in school. It 
is true that many young people never realize the 
value of an education until they have been for 
a time out in the world, as the phrase 
hen they regret either 

that they did not finish school or that they did 
not make the most of their opportunity while 


tion. 


shifting for themselves. 


they had it. 


Classroom atmosphere has also often been a 
handicap. Many cannot learn as well in the strict 
way of formal education, but often such people— 
and you may be one of them—can get an aston- 
ishing amount of good from books after they 


have left school far in the past. 
It is to meet the demand of peo- 
ple everywhere who want to im- 
prove themselves—who want, in 
short, to broaden and _ extend 
their education slong. the gen- 
eral lines of the usual high school 
course that this series of 50 ed- 
ucational volumes has been gath- 
ered together. 


Simplicity of Style 


N important feature of these 
books is their simplicity of 
style. They have been spe- 

cially written so that everything 
is fully and understandably ex- 
plained—in fact, so that no in- 
structor except yourself is nec- 
essary. You will have to study 
the books and contribute your 
endeavor if they are to do you 
any good. But if you are sin- 
cere in your desire for self- 
improvement, if you really want 
to learn, honest application and 
alertness will make these books 
a mine of mental wealth to you. 
Look over the list of books in 
this series at the right and see 
how they can benefit YOU. 
These books are all self-teach- 
ing—that is the plan that under- 
, lies them all, to make no instruc- 
tor necessary. But the books are 
of no value unless you read them 
with the determination to learn 
from them. There is no royal 
road to learning just by sitting 


idly and letting your eyes wander over a page! 
you have genuine ambition, then these 


But if 


ties. 


oes, 


Try This QUIZ! 


Do You Know— 


1. Who said ‘Where ignorance is 
bliss, "tis folly to be wise” ? 

2. What is meant by ‘“‘squaring the 
circle”’ ? 

3. What have the following names 
in common: Van Buren, Tyler, Polk, 
Fillmore, Pierce? 

4. What are the four forms of 
English composition ? 

5. What is psychology ? 

6. Who were Donatello, 
Bologna, Rodin? 

7. What is the Milky Way ? 

8. Who was Delilah? 

9. What famous specch begins: 
“Friends, Romans, countrymen, lend 
me your ears’’? 

10. What do the following mean: 
(a) “Sprechen Sie deutsch’”’; (b) ‘‘Parley- 
vous francais’; (c) “‘Hablan Usted 
espanol” ? 

11. How far does a falling body 
drop in the first second after starting 
from rest? 

12. What does “ibid.”” mean? 

13. Who was the Roman god of 
war? 

14. What are the three orders of 
Greek architecture? 

15, What chiefly caused the Civil 
war? 

All of these questions, and scores of 
others, are understandably answered in 
this 50-volume, educational course 
totaling more than 750,000 words—and 
the price is only $2.98, payment in full. 


Cellini, 


are the books to help you get ahead—these are 


the books which may perhaps be of more bene- 
fit to you than all the four years of formal high 


school education. 


Astonishing Low Cost 


T is quite true that these 50 books, pocket- 
sized making them convenient to carry with 
you wherever you go to fill in spare moments, 

substantially bound in stiff card covers, cost only 


$2.98—first and full payment. 


50 Volumes — 750,000 Words — SEND 


Make Your Spare Moments Count! 


Here in these books, you have the essence of a four-year high- 
school course—here is a chance to get the foundations of an educa- 
tion, and you can be your own instructor, learning as you read. It 
takes only an hour to read one of these books— 
utilize your spare moments by carrying one or two 
: of these lessons wherever you go. You can make 
every minute count and get the benefit of these handy volumes, 
which have been written especially for easy comprehension and 


A BOOK 
AN HOUR 


compact utility. 


HALDEMAN-JULIUS PUBLICATIONS 


Dept. S-334 


Remember that $2.98 is absolutely all you 
pay—with this first payment you get the books 
and they are paid for in full. 

This extraordinary low price is possible because 
these books are produced in tremendous quanti- 
; If they were bound in the usual expensive 
library form, however, they would cost something 
like $25 or $30. By issuing them in this attrac- 
tive style, each book containing about 15,000 
words of text, we are able to offer all 50 vol- 
umes for $2.98 prepaid, payment in full. There 
are no strings attached to this offer—$2.98 is 
positively all you pay. 

, Think of how expensive a high school education 
is in comparison. 
no more than one average textbook costs in school. 
And you dispense with the instructor altogether— 


ere you can get 50 books for 


you become ay own teacher, 
and you get the thrill and satis- 
faction of learning through your 
own efforts. This satisfaction is 
truly its own reward. Try it 
and see. 


Comprehensive 
Educational 
Course 


UST think of the scope of 

J these 50 books—a total of 

750,000 words. They include 
all sorts of subjects from history 
and economics and literature to 
mathematics and foreign lan- 
guages and the arts. Even com- 
mercial subjects, such as geog- 
raphy and typewriting, are in- 
cluded. And then there are the 
handy reference volumes, the al; 
phabetical dictionaries which 
give — concise information 
just when you need it and exactly 
as you want it. Everything you 
need is here—this series is really 
complete in itself, and you can 
carry the volumesabout in your 
pocket because of their conve- 
nient size. 

For those who so desire, in- 
deed, other books on special lines 
can be secured later, in uniform 
format. Such things as farming, 
woodworking, story writing, etc. 
are available at similar low prices 


—full particulars of which are included with all 
orders for this 50-volume Educational Course. 


Genuine Leather Cover 


NCLUDED in each set of 50 books is a 


Girard, Kansas 


genuine sheepskin leather slip cover, hold- 
ing one book at a time and protecting it 
while in use. 
out in a few moments. 
the luxurious ‘‘feel’” of real leather while 
reading or studying these books. 


A book may be slipped in or 
Thus you can enjoy 


NO MONEY 
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50 Volumes 
(15,000 Words Each) 


English (Grammar) 

1. Common Faults in English. 
os 2. Spelling Manual. (Rules, lists, 
c. 

- Grammar Manual. (Parts of 
speech, verbs, etc.) 
4. netuation Manual. (Rules, ex- 
amples, tests, etc.) 

5. Words Pronounced. (How to pro- 
rounce 4,000 words often pronounced 
incorrectly.) 

6. Conversation. (Guide to improve- 
ment of conversation. 

- Vocabulary. (Guide to enlarge- 
ment of vocabulary.) 

. Letter Writing. (How to write 
letters for all occasions, with samples.) 


History 
9. Outline of United States History. 
a 10. Story of the American Revolu- 
on. 
11. Story of the U. 8S. Civil War. 
12. Lives of the U. 8. Presidents 
(with portraits). 


Economics (Finance) 
13. Outline of Economics. 
course.) 
14. Value of Money. 
money, etc. 
15. How Wail Street Works. (How 
money is made in N. Y.’s Wall Serest., 


(Simple 


(How to save 


Literature (General) 
16. The Classics. (Facts everyone 
should know about them.) 
17. Outline of 100 Best Books to 


ad. 
18. Reading Manual. (How to get 
the most good out of reading.) 


Arts 
19. Facts about Painting and Paint- 
8. 
Facts 


5 About 
Sculptors. 
21. Facts about Music and Musicianss 
22. Architecture: Its Meaning and 
How It Developed. 


Sculpture and 


Lonaunges (rovetgee 


23. Latin Self Taught. (Rules, syn- 
tax, etc., commiete 

24. French Self Taught. (Rules, syn- 
tax, etc., comes) 

25. Spanish Self Taught. (Rules, 
syntax, etc., complete. 

26. German Self Taught. (Rules, 


syntax, etc., complete.) 


Business (Commercial) 
27. U. 8. Commercial Geography. 
28. Handbook of Commercial Law. 
(Contracts, leases, etc.) 
29. Business Letters (with samples). 
30. Typewriting Course. (Lessons, 
samples, etc.) 


Science 

31. Chemistry. (Elementary course.) 
32. Physics. (Elementary course.) 
33. Astronomy (for beginners). 
34. Psychology. (Science of the 
mind, for beginners. 

35. Evolution (fully explained). 
36. Great Scientists. 
37. Zoology. (Facts about animals.) 


Mathematics 
38. Curiosities of Mathematics. 
39. Arithmetic Self Taught: Part I. 
(Addition, subtraction, etc. 
40. Arithmetic Self Taught: Part II. 
(Interest, problems, etc.) 


Reference Manuals 
41. Familiar Quotations (with com- 
plete index). 
42. Shakespearian Quotations. (All 
the famous lines.) 
é (Guide to 


43. Classical Dictionary. 
mecents Sree 

44. Bible Dictionary. (All literary 
allusions.) 
45. Foreign Words and Phrases. 
46. International Dictionary of 
Authors. 
7. Geographical Names. 


4 

teer.) 
Quizzes (Tests) 

48. 600 Questions and Answers. (In- 
formation tests.) 

49. 400 Questions and Answers. 
(General quizzes. 

50. 600 Questions and Answers. 
(Who, when, where, what ?) 


All for $2.98 


(Gazet- 
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leather slip cover. 


JUST SIGN AND MAIL THIS BLANK 


HALDEMAN-JULIUS PUBLICATIONS, 
Dept. S-334, Girard Kansas. 

Send me at once the 50-volume Educational Course and one genuine sheepskin 
Unless my check is enclosed herewith I agree to pay the 


postman $2.98 on delivery—which is positively all I pay, and I am to be under 
no further obligation whatever. 


NOTE:—NoC. O. D. orders to Canada or Foreign countries—These must remit 
in advance by International Money Order or draft on any U. 8. bank. 


SRS SSeS SSRs. 
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ORING, turning, facing and thread 
cutting by the method-we call 
chasing are ordinarily the prin- 
cipal uses to which an engine 

lathe is put. By many lathe hands, ma- 
chinists and even foremen and executives, 
these time-honored functions of the “king 
of machine tools” are still considered its 
only duties. Nevertheless, in the small 
jobbing shops and in the general repair 
shops of railroads and large manufactur- 
ing establishments, the range of useful- 
ness of the engine lathe is being extended 
more and more, especially as it does not 
make for efficiency in these shops to in- 
stall many special machine tools, which 
could not be kept in use more than a small 
percentage of the working day. 

There are always jobs coming into a 
general repair shop that seem to call for 
the particular functions of some highly 
specialized tool. At such crises the con- 
structive imagination of the executive, 
foreman and workman must devise a 
substitute for the special machine. And 
then it is that the engine lathe usually 
saves the day. Indeed, much of the work 
of other standard machine tools—milling 
machine, shaper, planer, drilling machine, 
grinder, slotting machine and bolt cutter 
—can be done on the engine lathe simply 
by attaching the necessary fixtures, so 
long as the lathe available is a fairly mod- 
ern machine and the size of the work to 
be performed comes within its range. 

As an example of what can be accom- 
plished in this way, I shall describe a 14- 
in. lathe in the repair shop of a New York 
City railway company which operates 
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the Most of a Lathe 


How a Turret, Four-Way Tool 


Post, Spring Chuck and Other 
Shop-Made Attachments Save 


Time in General Repair Work 
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In a large street rail- 
way repair shop is a 14- 
in. lathe that can com- 
pete favorably with 
special machine tools. 
Among the attach- 
ments are a spring 
collet chuck, a four- 
way tool post and a 
six-tool turret center 


surface, subway and elevated lines. Be- 
sides the usual complement of attach- 
ments, the lathe has the following time 
saving devices, all shop made: A special 
boring bar (Fig. 1), hollow mills and 
holders (Fig. 2), die holders for tailstock 
center (Fig. 3), a six-tool turret center and 
four-way tool post, as shown in the upper 
illustration on this page, and a spring col- 


By ALBERT M. THOMAS 


let chuck (Fig. 5, page 105). By the us 
of these fixtures, this machine can com. 





pete favorably with many special machine 
tools in respect to speed, accuracy and 
ease of operation. 

The boring bar (Fig. 1) is clamped ing 
slotted block, which has a large hole for 
the bar and another hole at right angles 
for the clamping bolt. The block rests a 
a circular plate, the underside of whichis 
cut to fit the slot on the compound rest 
The clamping piece, to which the stud i 
permanently (Continued on page 105) 


ANY time-saving shop ideas are 

contained in the continuation of 

the Better Shop Methods Department, 
on pages 86 and 104 to 107. 
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WITH LEVER 







SET SCREW. 


HOLLOW MILL 
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DISK BASE WITH 

SLIDE TO ENGAGE 
LOT IN COMPOUND 
EST OF LATHE 


CLAMP AND STUD 
FOR LOCKING 
BORING BAR BLOCK 
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FIG.3 
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TUBING CUTTING-OFF TOOL 
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Special boring bar and holder (Fig.1); hollow mill and holder for use in the tailstock turret (Fig. 2); 
die holder for tailstock (Fig. 3); diagram showing how steel tubing is cut into bushings (Fig. 4) 








May, 1928 





lay, 1995 POPULAR SCIENCE MONTHLY 85 
May, 1928 





le 


"ool 
ther 


ave 
‘ork 


the use 
Nn com- 
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cy and 


..1 Heuses Starrett’s 


ole for 


ests on too —w Everywhere good, accurate 


@ work is done you'll find 
Starrett Tools helping to do it better, quicker, 
ige 105) easier. 


Every Starrett Tool has back of it all the skill 





tend and experience of the world’s greatest tool- 
‘ment, makers. Make sure of the quality of materials 

and workmanship, the lasting accuracy and 
— resistance to wear that is in every tool bear- 


ing the Starrett name. 


Here are a few of the 2500 or more fully 
illustrated and described in the Starrett 
Catalog — No. 132 Bench Level with double 
plumbs; No. 530 popular priced Steel Tape; 
ry No. 92 Dividers; No. 181 Floor Scraper; 
No. 94 Combination Square; No. 470 Stair 
Gage Fixtures. 


Your tool dealer will gladly show you Starrett 
a Tools. Write us for free Catalog No. 24“W.” 


THE L. S. STARRETT CO. 


World’s Greatest Toolmakers 











a © Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy f 
4 ATHOL, MASS., U. S. A. > 
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eaks to Aid Machinists 


Taper Boring and Milling Attachments for a Lathe— 


Hack Saw Pad—Jig for Oil Holes—Other Short Cuts 











Fig. 1. 


A cheaply and quickly made attach- 
ment for boring taper holes on the lathe 


N ENGINE lathe may readily 
be arranged for boring taper 
holes up to its capacity with 
very simple equipment, as in 

Fig. 1. The cross-feed screw F is dis- 
engaged to allow free movement of the 
cross slide. A clamp block E is fitted to 
the cross-feed ways, and is set at any 
point required. 

Two long straight parallel bars 4A, 
about % by 1 in., are made to give the 
taper. One of the bars is several inches 
longer than the other—long enough to 
reach to the headstock, where it is con- 
nected with a support B, which consists 
of two bars clamped to the web of the 
headstock as shown at C. The longer bar 
A has a series of pin holes drilled 2 or 3 in. 
apart to allow the attach- 














half the taper for the hole to be bored. 
This may be determined by calipering 
the bars. When they are properly set, 
clamp D holds them in position. The 
inserted cylindrical piece is also retained 
within the clamp. 

A stiff coil spring is placed at the back 
of the cross slide to shove it against the 
taper bars when backing the carriage 
away.—O. S. MARSHALL. 


HEN much sawing must be done 

with a hack saw, the friction is 
likely to chew the “hide” away in the 
thumb crotch of the left hand. Take an 
old piece of square water-pump packing, 
slit the ends, and push it up in the end of 
the saw frame as shown in Fig. 2. Round 
off the inside corners of the packing where 
the hand touches it. Then see what “a 
whale of a difference” it makes!—F. B. 


ae rings frequently have to be 
ground or filed to size. By the ordinary 
method it is a rather tedious and uncer- 











ment to be adjusted length- 
wise. Two pins, one on either 
side of the bars B, hold the 
taper bars endwise. Another 
bar H supports the taper 
bars in a horizontal position, 
while the cross slide ways 
support them at the other 
end. A dowel pin at G keeps 






















the two bars in lengthwise 
relation, and a clamp D holds 
them in at the desired taper. 
To obtain any desired 
taper, a piece of round stock 
is inserted between the two 
bars A in such a position that 
the taper of the bars equals 


ie a 
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Fig. 5. When a heavy lathe dog is not avail- 
able, V-type straps will serve the purpose 


“ll 





Fig. 2 (upper illustration). 
for hack saw protects left hand 


Fig.3 (above). 
is aid in “sizing” packing rings 


Fig. 4 (at right). 
on derrick or similar machine 





Pad 
A handy holder 


Seat for use 


tain operation, but with the “sizer” 
illustrated in Fig. 3 it is done easily and 
certainly. The device is merely a piece of 
brass a little larger than the ring. A 
groove is turned on one end large enough 
so that the ring has to be sprung on it; 
in width it is a little shallower than the 
thickness of the ring. A ring to be fitted 
is snapped on the holder and given a few 
rubs across a sheet of emery cloth on a 
smooth bench. The weight of the holder 
is an advantage in rubbing down the 
ring.—WIL.LIAM J. DouG.Lass. 





















Fig. 6. Shop made milling attachment on 


cross slide. The work is rotated by hand 


T IS a strenuous job to stand in one 

place all day and manipulate machinery 
that requires both hands and feet to 
operate the levers, yet in many instances 
it is impossible to install an ordinary seat 
because of lack of room. One solution j is 
an old motorcycle seat, mounted as in 
Fig. 4 on a steel rod with a number of 
holes in it, which allow it to be adjusted 
to any height in the section of the pipe 
used as a base. The pipe is welded to the 
floor, and a small bolt, placed through it 
and the rod, holds the seat in any de. 
sired position.—Joseru C. Coy e. 








Bf Bow average jobbing shop does not 
possess a complete assortment of 
lathe dogs and it frequently happens 
that a dog cannot be found to suit some 
especially heavy job. A 
pair of heavy V-type 
straps like those shown in 
Fig. 5 will accommodate 
varying diameters and 
take the place of the more 
expensive drop forged 
lathe dogs. The dimen- 
sions of the straps are 
governed to some extent 
by the size of the work. 
A stud driver is used with 
the straps; it is made to 
fit the slots in the face- 
plate.—H. L. W. 
(Continued on page 104) 








ADJUSTABLE 
FIXTURE 


PLAIN FIXTURE 


Fig. 7. Plain and adjustable fixtures for 
drilling oil holes that meet at right angles 
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rp GOOD TOOLS DO GOOD WORK ~x 











* PLANER AND SHAPER GAUGE 
No. 625 









* STAINLESS 
STEEL RULE 
No. 350 






* THICKNESS 
GAUGE 
No. 648 

















Shown above is the new Improved Combination Bevel No. 502 | — wae 
with blades that can be set at any angle. 
n on High. Pines may be scribed or raw th Yall tenets of blades 
Linery and unobstructed vision is obtained at any setting. ¢ DIE MAKERS’ 
et to Illustration about four-fifths actual size UARE 
ANCes 
V Seat , 
ion is A An ] Easily 
as in I ) Cal P 
er of y g c Quickly 
usted i err 
“| TheNewN 
o the 
a 0. 502 . 
y de. . e e e * COMBINATION SET 
+ oO. 

for Mechanics — Draughtsmen 
S$ not 
“ad Patternmakers — Toolmakers 
opens 
. Adding anew BROWN & SHARPE tool means provid- 
-type ing new and better methods in mechanical work. 
wn in Improved Combination Bevel No. 502 simplifies the 
~ operations of laying out and transferring angles. 

an 
more Special clamp nuts permit a uniform tension that holds 
orged blades firmly in any position—or they can be clamped 
_ securely if desired. Unobstructed view of blades at any 
‘oa setting is another feature this new tool gives you. 
a Have your dealer show you this new bevel. Add it to 
Mm Fr your equipment—you'll find its handiness a frequent help. 
face Get a copy of Brown & Sharpe Catalog 
4) No. 30 from your dealer. It lists over 
5000 items, including 2300 Machinists’ 


Tools. Dept. P. S., Brown & Sharpe 
Mfg. Co., Providence, R. I, U. S. A. 











* ADJUSTABLE SQUARE 
No. 554 


* A description of this tool appears in 
Catalog No. 30 
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Copeland Double-Duty Screen Door 
DEPENDABLE ELECTRIE 7 
REFRIGERATION iq By Cuar.es A. KinG 
; a ; . 
wa sandpaper it, and fasten it in pl : 
quarter round molding on the ‘other ai 
S the panel. The stop strips N for the | 
arge opening are + by 1 in., hich }; | 
———<_—- ee 
For the screen frame are needed ty | 
stiles 14% by 11% by 55 in. and two “a. 
1% by 1% by 26 in. Assemble them with 
miter joints. Get out screen strips % by 
54 in. by 15 ft. . Stretch wire netting 
preferably of copper, bronze or other 
nonrusting wire, and fasten with 4, 
copper tacks. Fit the screen strips with 
iaieaie cil . miter joints and fasten with 34-in. brads, 
oh Pig rod na pon me a } on . if extreme simplicity is desired, make 
C l f l wo screen frames, cover one with wire 
oO or ul HAT householder has not wished netting as described and the other with 
for a simple method of changing flexible glass substitute to be used in the 
¥$ l d from storm doors to screen doors in the winter as a storm sash. It is better, hoy. 
ope anas spring and back again in the fall? One ever, to make a storm sash with lights of 
solution is to make double-purpose doors glass, as shown. For this cut two stiles /] 
of the simple type illustrated. 14g by 1% by 56 in. (1 in. allowance in 
that © We will assume that the door opening length), two rails J 144 by 1% by 24 Cl 
requires a door 3 by 7 ft., which isa stock in., and one muntin strip K 1% by in, 
° size. From kiln-dried white pine or other by 9 ft. Rabbet these 14 by 5 in. as shown | 
harmonize suitable lumber, prepare two stiles 1% by in_the two details marked K and [,| 
5\% by 85 in., one top rail 1% by 5% by Mark the position of the top and bottom 
e ; 26 in., one bottom rail 1% by 9% by 26 in., _ rails on the stiles; glue fillers in the rab. | 
with your and one middle rail 1% by 314 by 26 in. bets, as at M, to receive the rails, and 
The allowance of 1 in. in length on the proceed to assemble the storm sash with | 
e stiles and of % in. in the width of the dowel joints. Be sure the sash is square | Next 
kitchen top and bottom rails should extend be- and true. Fit the muntins as in details F | “al 
yond the actual size of the door to pro- and G. Smooth and sandpaper the sash, | trica 
vide for its final fitting. Get out glass strips E }4 by iin. by 22ft.|| up 0} 


New De Luxe models . . . favorites Lay out the position of the rails and and fit them to the glass openings with | hand 

of fashion .. . easily the finest of | make the joints, preferably with )4-in. butt joints. Cut the glass to fit and fasten | We 

Guabetiied, Cheussian white pare dowels; if 3<-in. dowels are used, there the strips E with 5-in. No. 18 brads. I 
= > 8 = should be more of them. Glue and clamp If a priming coat of paint is applied | a gla 















































































































celain, offset in harmonizing | up the door, being sure it issquare. Then before the glass and screening are in| can kb 
colors of your own selection. smooth and sandpaper it. place, considerable time will be saved, Th 
Prepare the quarter round molding 0 but in any case a priming coat and at | 
Masterpieces of efficiency, % - 46 -* we miter pec nag pone —— rg eg should be = me 
. + Oo e eage oO e anel opening, an er painting, Mx SIX Drass or iron ut. | | 
abounding in features such = fasten with 34-in. No. 17 He. Make a_ tons R. The door is hung with the but-| ys ’ 
eathedral-top doors, satin-finish | panel 34 by 111% by 26 in., smooth and _ tons on the inside. ts 
hardware, electric illumination, ; ' ment 
double-depth dessert drawers, - 36 - GLASS that 
P . 5 26 5+ <4 gr ; longe 
absence of drain pipe, cold-tray — Pe I" 8] STRIP-E 
wef? TE] wie xk || give 
for crisping salads, 3 and 4 inches = S ran a 4 
of solid corkboard insulation. y, "A E ate = 
torc 
From 5 to 20 cubic feet of food ' i! fi M SECTION D He 
storage space - - - 108 to 378 ice Sale 
cubes at one freezing. These and Vy Vi 
2 MV K"1 aut an 
other Copelands, some as low as 1” 5 
. . 73) | 
$195 at factory, are described in As | METHOD OF 
a beautiful illustrated booklet Is \ JOINING ATF 
which will be gladly sent to any Na / || 4, | . 
one using the attached coupon. ‘f y) F . E | 
Reka 
ke br, eS Xx 
CRAM WAAAY | |= [0 C K ~~ METHOD OF 
WAIN WAYGN if JOINING AT G 
COPELAND, 630 Lycaste Ave., Detroit, Mich. oD >t: | 
t - | 
— COMBINATION, DOOR Lo WITHPSCREEN FRAME | 
pa WITH STORM SASH | 
P. 8. M. 5-28 The front of the door with storm sash in place; the screen frame; a cross section through the upper | 
S door rail and storm sash; a section showing middle rail, panel, and screen frame; other details. 
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ae C & L Everedy 158 
This blow-torch is especially made and priced for the man who 
likes to do odd jobs around the house, or to tinker with mechani- 
cal things. It will last a lifetime if it is not abused. The usual 
retail price is about five dollars. Most hardware, electrical and 
automobile accessory stores have it—or can get it for you quickly, 
: Look for the red handle. 
with 
eF side | 
for the | 
hich }5 | 
ed two | 
rO rails | W 9 
m with | 
Pre eve puta 
etting, | . 
‘bet d handl 
ton red handle on 1t 
brads, 
» Make | 
h vin to be sure 
with q | 
in the | 
r, how. | 
ght you get 
tiles /] | 
ince in | 
“4 Cl & Lamb 
2! Clayton ambert 
shown | 
nd I, 
rottom © 
1e rab- 
Is, and 
h with 
Square Next time you’re in a hardware store or elec- 
Ame ical shop, if you h look he li 
e sash, | trical shop, if you happen to look over the ine- 
y 22 ft, up of blow-torches you'll see some with red 
! p 
’ = handles. They’re Clayton & Lambert torches. 
ak | We put the red handle on so you could tell at 
pplied | a glance that you were getting the best value you _fifteen-thousandths of an inch in diameter. If you 
are a can buy in a blow-torch. spread that hole you might as well throw the torch 
re at | The red handle doesn’t make it work any better. away, for it won’t work satisfactorily. Clayton & 
given, | The insides you can’t see do that. But the red Lambert devised a way to make sure that hole 
n = handle tells you the insides are right. couldn’t be spread but at the same time whenever 
a: It’s too bad you can’t see what a lot of improve- you close the hole you clean the carbon out of it so it 
ments we’ve made in blow-torches. Improvements can’t clog. That’s one of the Clayton & Lambert 
that make them burn hotter, burn longer, and last patents. There are flocks of others. 
p-F longer too. But they’re there, all right. And they So when you need a blow-torch—and if you’d just 
xh give such definitely better service that users have think about it a minute you'll be surprised how 
| made Clayton & Lambert the largest selling blow- often you do, for scraping paint, or fixing up the 
| torch in the world. radio, or any number of jobs around the house 
| Here’s an example. The little —look for the blow-torch with the red handle, 
= | hole the gas comes out of must be in the hardware or electrical store. Your money 
| can’t buy better. 
| EVERED 
- PATENT NOS. 
CLAYTON Reprints 
va This is one of the most popu- 
y lar blow-torches we have ever 
fy made. It is more expensive 
, &K than the 158 because it is made 
: for much harder use. It is de- 
) OF : signed for the man who uses 
iT G I A M B E R i . a blow-torch in his daily busi- 
e ness and demands not only ex- 
cellent performance but rugged 
MANUFACTURING CO. ye to stand rough wr wan a 
contains the most advanced, 
Detroit, MICHIGAN patented C & L blow-torch 
improvements. It also has a 
sper red handle. Sure sign of sate 
tails isfaction, 
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in Favor of 
Adjustable 
Wrenches 
say, “AYR” 


Handy Men 


Why rummage around trying to 
find an open end wrench to fit 


that nut? Just grab your B& C 
Adjustable — flick the adjusting 
screw ’til the jaws fit snug and 
you’ve a grip that’s more depend- 
able and you’ve loosened the nut 
in half the time. 


Shop Men 


Idle seconds become idle hours 
when figured on a month’s work. 
Increase your production with this 
fast-working wrench. 


Farmers 
One wrench that can be adjusted 
to fit most of the nut tightening 
jobs on your equipment. A B& C 
will save your time and temper. 






The Motion is _AYE!_AYE! AYE! 
Carried—a Ax WE Nes 

Unanimous (RASCALS 
Vote for N 


B&C 
Adjustable “S” NutWrench 


Sold by the Best Hardware Stores Everywhere 


BEMIS 
& CALL 


124 Main Street 


SPRINGFIELD, MASS. 

















Refinishing a 


Ways to Remove the Old Paint— Fillers 
—Color Coats—How to Apply Varnish 


By J. V. Hazzarp 


HEN your new canvas covered 

canoe came from the factory, it 

was shining with bright paint, 
varnish and burnished brass. A season’s 
use took off some of the gloss, and at the 
end of the second year the old boat looked 
its age. Perhaps you gave her over to 
the local canoe painter, who, to your 
astonishment, turned out a pretty job in 
forty-eight hours. Since then, no doubt, 
you have repeated the treatment at 
intervals. And now every time you lift 
an end of the canoe, she seems to weigh 
a ton. 

The fact is that nearly all commercial 
canoe painters it has been my fortune to 
meet. fail to remove the old coats properly. 
A good many of them refuse to tackle the 
removal end of the job for any consider- 
ation, justifying their refusal by stating 
that you would enjoy neither waiting for 
them to remove the old coats nor paying 
their bill. So, if your canoe is to be 
painted as it should be, the probability is 
that you will be obliged to do it yourself. 

Locating a suitable place to work is 
not as difficult as might be expected. I 
have painted canoes ia the canoe house, 
where it was necessary to place them on 
high racks after each coat, and I have 
seen exceptionally fine jobs come out of 
dark basements and apparently impossi- 
ble back yards. The best place, of course, 
is a clean, dry, light room with good 
ventilation. 

Wash the canoe thoroughly inside and 
out with soap and water and rinse it well 
with clear water. To remove sand and 
lint from interior crevices, it will be 
necessary to use a sharpened stick. As 
soon as the interior has had ample oppor- 
tunity to dry, it should be varnished, 
together with the seats and thwarts; 


Painting your canoe will make it 
look new and varnishing it now 
and then will keep it looking so 


Canvas Canoe 


these parts receive the wear and must be 
thoroughly hard before being used. 

Here, truly, an ounce of prevention is 
worth a pound of cure, for if you have 
badly misused the interior of your canoe 
and are obliged to remove the old varnish 
to secure a presentable job, you are going 
to pay the fiddler double. The removal 
can best be accomplished with lye or paint 
remover. Either is difficult to apply 
because of the uneven surface and many 
angles. Then, too, either remover must 
be washed off thoroughly before any 
varnishing is done. The alternative is to 
paint the inside of the canoe something 
hardly to be thought of, as there is 
nothing uglier than a painted interior. 
A middle course would be the application 
of varnish stain of suitable shade. 

In this connection, it is a good thing 
to remember that the interior of your 
canoe is viewed at close range, so if you 
are proud of your craft, as every g 
canoeman should be, do a workmanlike 
job of it, even at the expense of skinned 
knuckles and a burn or two. Two thin 
varnish coats are (Continued on page 109) 


VARNISH CUP MADE 
FROM COFFEE CAN 
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CARRY BRUSH THROUGH 
AIR ON RETURN q 
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“~ START HERE 
OPERATION 2 
Diagrams showing how varnish is applied 
and a suggestion for making a varnish cup 


OPERATION 2 
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ARD WORK 
is LASY with 
Automatic Tools 


There’s not much pleasure in drilling a hole— 
not much fun in driving screws. 















That is—there didn’t use to be. Now 
there’s a thrill of satisfaction in the 
clean, speedy work of the MILLERS 
FALLS automatic drill—in the “zip” 
with which the Millers Falls py / 
spiral ratchet screw driver hat 
drives that screw home. 2! J 
Oe 


a 4 


Tools you take pride in do y Ee y © 

work you can be proud f 

of! The MILLERS FALLS 

Catalog of good r% 
tools is yours for a, MILLERS FALLS 





the asking. (f | spite] a 


eo 
The Best Dealers r oS 
Sell MILLERS . we 
oe ny wn 
FALLS Tools. i 
3" Yoyo 
° ys \" er og 
A? FHS» 
Se - . @ rm Psd 
ow” SY 
< y + ay ee 


Py r 
~ or pal 
* ee No . 
MILLERS FALLS a a 
Cf Y SP 
, On" oF 
OMPAN odes ae 3 


Y 5° ss S 
MILLERS FALLS, MASS. We oY , 
aye ee e & = 
New York—28 Warren St. - og s Co . af ; F 
Od © 2 Pe . * & 
Chicago—9 So. Clinton St. No” 3 FM oe ne oe 
£ oe aS roa > —~ x - ° rd 
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(Complete 
Construction Set 
for the 


May, flower 








MATERIALS NEEDED 

64 Dead eyes ig”. . Serer ae 
31 Dead eyes 4". ase se selene 2.88 
2 Anchors OS.W.M. 134 ee .§0 1.00 
I wl RE eee pmened sie 1.00 
3” Laddering’ .... eeenenes ail 45 
6 doz. Belaying Pins 3%". are ansock: a 1.20 
2 Airports Pl. 3". ceGenesntn a 14 
1 ball Rigging No. § ....- 0002-0 00+3 .§0 
1 ball Rigging No. 4o.. ieee .§0 
10 yd. - Rigging black. . pea reneseee: Se 50 
5 yd. Rigging brown. 05 25 
I HULL*BLOCK MAYFLOWER. 10.00 
I B/P MAYFLOWER .. ae oe 3-75 
24 Blocks S. P. 4%". . sain cidednee ae 1.44 
12 TE BA in on ve c0-neceeses .08 -96 
12 Ere .96 
6 OS rrr 60 
10" Spar matesial 567 ........00cccsceee 1.00 

Complete Set... .......... $32.89 
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I. the list above you will find 
all the essential fittings, including the 
wood for the hull and spars, needed 
for making the Mayflower. Just check 
the items you want and send with 
your remittance to Boucher, Inc. 

Do not confuse Boucher Construc- 
tion Set with ship model materials 
made by other people. Many of the 
greatest collectors of ship models in 
America are our customers. By using 
our parts and our materials you can 
build a model of the Mayflower worth 
$175 or more. 


Send 25c for Model-Makers 
92-Page Hand Book 


This booklet—SCALE MODELS—has 92 pages of yseful infor- 
mation for model makers. Contains history of steam engines, 


nautical terms, knots, hitches and splices commonly used on 
boats. 


Recommendations for finishing and painting model 
ships and hundreds of other ideas you 
will find useful. 









Whatever type of ship—sail or 
steam—ancient or modern—you are 
building, or planning to build, you 
will find the booklet, SCALE MOD- 
ELS, of tremendous help. Send 25c¢ 
today for your beautifully illus- 
trated copy. It will be sent you by 
return mail, postage prepaid. 


e 


Gentlemen:—Enclosed is 25c for which please send me im- 
mediately your g2-page illustrated booklet, SCALE MODELS. 


a ded sneak bhinisemiawneoaesnéesesensdesbeabesaee cic 


Headquarters for Model Makers for 22 Years 


415 Madison Ave. Dept. M2 ae A 





Our Mayflower Takes Shape 


(Continued from page 78) 


} va 
7" 


RESTS ON 
HATCH 


TEMPORARY BASE USED 
WHILE BUILDING MODEL 


This is approximately how the hull of your model will look when you have carried it as far as 
described in the accompanying article. Compare this view carefully with the deck and sheer plans 


cutwater, the curl comes to the beam at 
the forecastle and the trail board (middle 
piece) straddles the deck-line wale. 

Before putting them on, fit and fix an 
upright skid of % in. square wood to the 
fore edge of the forecastle. Then glue and 
screw, or rivet, the ends of the headrails 
to the cutwater immediately back of its 
curl. Glue and nail the trail board in 
position and fasten the curl of the rail to 
the skid and the lower rail to the hull. 

Fasten a bar across, to lie on the cut- 
water close up to the knee, and another in 
line with the second upright from the end. 

To fill in the space between the trail 
boards, three gratings are fitted, although 
these may be omitted. The two after ones 
lie on the upper wale and the first cross 
batten. They fit against the trail boards, 
but are a full % in. clear of the cutwater, 
to allow of the passing of the gammoning 
(bowsprit lashing). The forward grating 
butts up to these and lies also on the for- 
ward batten. Fit them with cardboard 
before cutting. The gratings might be 
made from thick, stiff cardboard, but 
there is an easy way of making them of 
wood—and this also applies to the main 
hatch. 

Cut a piece of thin three-ply to the out- 
side shape and mark it off evenly in 
squares, with a wider rim. With a sharp 
knife cut through the top layer of the 
wood, longitudinally, with the grain; with 
the point of the knife pick out alternate 
strips; then use a fret saw to cut right 
through the crosslines, from rim to rim. 
Glue the strips you have taken out (which 
should have been marked for position) 
and put them back in their slots; sand- 
paper smooth, and you will have a fine 
grating. 

Across the top of both rails and the 
fourth upright nail and glue an oblong 
pinrail, 4% in. wide, with holes for nine 
belaying pins. 

Fine nailing, such as this, is best done 
with ) in. long bank pins. A hole must 





® ll a. KNIGHTHEAD 
{ | M4 


bm | CAPSTAN 














DOLPHINS 


TILLER 
HEAD 


’\ RUDDER 
PINTLES 


be bored to start them right and they 
must be hammered very gently. Where 
the round head of the pin would look bad, 
it should be first filed flat, or if it is cut 
off before it is driven right home, the ham- 
mering will form a slight burr, which is 
sometimes a sufficient head. When gluing 
or nailing is mentioned, the part should 
always be both glued and nailed. For glu- 
ing small parts, liquid glue will serve, but 
to keep out the damp, always subse- 
quently cover such joints if possible with 
varnish or paint. 

Chain wales will be wanted at the fore, 
main and mizzen to spread the rigging, 
These should be on the hull wales, but it 
is easier to make them wider and fasten 
them just above the latter wales. 

Their length and positions can be seen 
in the rigging plan (Blueprint No. 85). 
They are 5 in. wide, and along their 
outer edges have deep notches to take 
the chain plates, holding the deadeyes 
down. Fasten them firmly. 

On either bow, just abaft the head- 
rails, fasten blocks of wood % by % 
by % in., and through them bore into 
the hull %-in. holes. These are the 
hawse pipes for (Continued on page 113) 


FORECASTLE DECK oes 
PIN RAILS BULKHEAD 
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Sectional view showing the construction of 
the hull looking forward toward the fore- 
castle. The doors are carved on thin hardwood 
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SILVER SAW 


STEEL 
' In Your Home 
Workshop 


Good work requires good 
tools. Genuine ATKINS “Sil- 
ver Steel”? Saws will save you 
many times their cost in time 
and material. “Silver Steel’ 
makes them hold their edge 
longer. “Atkins Taper Grind- 
ing” makes sawing faster and 
easier with precision that saves 
planing and finishing. Ask 
YOUR hardware dealer to show 
you ATKINS Saws and Tools. 









It will pay you to use the 
coupon below and get the 
REAL facts on saws and saw- 
ing. “Saws in the Home” has 
suggestions for articles you can 
make, “Saw Sense” tells about 
saws and their care—both 


HIS FIRST LESSON AVITH ATKINS SILVER ‘STEE!. SAWS 


ATKINS SAWS and TOOLS for 
YOUR Home Workshop 


Atkins No. 53 Hand Saw “Silver Steel” Hack Saw Blades 








Atkins No. 53 Rip Saw Atkins Hack Saw Frames 
Atkins No. 51 Panel Saw Atkins Handy Saw 
Atkins Coping Saw Atkins Scraper Blades 
Atkins Compass Saw Atkins Slim Taper Files 
Atkins No. 2 Hack Saw Atkins Mill B. Files 
Atkins Nest of Saws Atkins Saw Set 
¢ ° 
“A PERFECT SAW FOR EVERY PURPOSE” © Pd Get these 


“”  Books—FREE! 


E.C. ATKINS & COMPANY ra E. C. Atkins-& Co., 


Established 1857 Home Office and Factory The Silver Steel Saw People 4 Pg Indianapolis, Ind. 
402 South Illinois Street, INDIANAPOLIS, INDIANA -*” Please send Free Books “Saw 
Canadian Factory: Hamilton, Ontario | Machine Knife Factory: Lancaster, N. Y. eo” Sense”’ and “Saws in the Home” 
Branches carrying complete stocks in the following cities P ‘ 
Atlanta New Orleans San Francisco ¢ Name............ OE ee ee ae ee eS 
Memphis New York City Seattle eo 
Chicago Portland, Ore. Paris, France ¢ ee ee OO a ee 
Minneapolis Vancouver, B.C. 4% 
Ps pe EE Se 
At all first-class hardware jobbers ,-’ <a Ne a i bi Ee een F 
¢ 
and dealers the world over .+° MY DEALER?’S NAME ooo scccssscsoeceueeneee ad 
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Engineers’ Pattern e e —. 
<2" ||Wood Turning for B Yor 
ood Turning for Beginners | ¥ 
l Set 1025 bs (Continued from page 81) 
ROUNDING -OFF STOCK — 34-—4 3% 
HE 
Inla: 
design th 
| For th 
| 1% by | 
side is CU 
| bored th 
- $ | | others ai 
| _ | center. 
- i After 
| Is placed 
FIG. 8 so that 
= — — —o 
| ye Fees in. deep 
ai | rey | the fron’ 
Yop Sebel Sete Sera yk because 
ery car ee, ‘rom 
ds ||| (HO oa 
owner nee PP Ty 
Le 7% 
thesewrenches a? 
ig 2 FIG. 15 
Williams’ ‘‘Superrenches”’ | [ me 3 “Te CENTER 
me even the most — oo eo a ee fa == i 
ward, close-quarters jo . . 8" — 2 : 
much easier. Forged from |%4 2% ; <i ae 
tough Chrome-Molybdenum as) Sat ;NOSE 
we pave’ are much lighter ‘ | 
than ordinary wrenches— - 
yet far stronger. And their ane wr be 








thin heads with narrow, Steps in centering the work and in turning cylinders and various other forms that are de- 











aa i get in and stip rived from the cylinder. In articies to follow, Mr. Hjorth will give designs for turned furniture 
wnere no eavier wrenc 
could go. in the left. Cut into the wood with the _ pulley with the left hand so that the pen- 
“Superrench” Sets provide parting tool while holding the calipers in _ cil scores a line all around the cylinder, 
efficient service in the mini- the groove being cut until the calipers slip Repeat at all the other points. 
mum number of tools. over the cylinder (Fig. 4). Make several Set the calipers to a little more than | 
Every car-owner needs a cuts about 1 in. apart. 1 in. in diameter and cut with the parting | 
Set. Write for booklet. And ’  $mooth the cylinder with a square-nose _ tool on the inside of the lines indicating 
remember— turning chisel or an erred firmer rere the 1-in. divisions (Fig. 4). Leave a little 
— ” with a long blade. Hold the beveled side _ stock for finishing. 
ane yan hh down and place the chisel flat on the T- Remove the wood between the cuts 
rest (Figs. 5 and 16). Cut to the bottom with the square-nose chisel, making that 
J. H. WILLIAMS & CO. of the grooves made with the parting tool part of the cylinder 1 in. in diameter. 
“The Wrench People” until the cylinder is smooth and of the Finish the shoulder cuts with the parting two sm 
246 Vulcan St., Buffalo, N.Y. same diameter throughout. Test it by tool or skew chisel. Cut off the projec- little th 
; . | | placing a straightedge along it. tions on both ends. cut, apy 
Two other problems are suggested in| holes, 
QUARE the end running on the dead _—_— Figs. 13 and 14. Any lumber may be used togethe 
center with the parting tool. Ifthehole and the dimensions changed as_neces- Allow 
‘'S) . left by the dead center will be unsightly sary. However, start out with a drawing sandpa) 
pes eg yartern in the finished object, this cut should be and definite dimensions. See how closely a prim 
No duplicates. made about -% in. from the end. Cut you are able to follow them. A good lacquer 
down to about 4 in. on bothends. When plan is to make two turned pieces from and be 
the piece is removed from the lathe, the each drawing and compare them. Lay then is 
ends can then be sawed off with a back off the measurements as explained before. and bla 
saw and smoothed with a chisel. The Cut down to the proper diameters with A few t 
ends can also be squared with a skew the parting tool, but allow 1% in. more tive as 
chisel; it is placed on its side, flat on the than the diameters needed on the taper felt or « 


T-rest, and the cutting is done with the cuts. Finish the square sections on the 
toe, where the cutting edge makesan acute ends with a square-nose chisel. ; 
angle with the side (Fig. 6). Test for With a %-in. gouge or a round-nose WHEN 








squareness by holding the side of the tool chisel, remove the wood on the tapers drawer 
against the end (Fig. 3). Measure the almost down to the cuts made by the the hai 
length and make a cut on the other end. parting tool. The round-nose chisel, like make t 

To make shoulder cuts, proceed as fol- the other scraping tools, should be held trouble 
lows: You may use the cylinder just flat on the tool rest with the bevel down. and th 
turned or make a similar one, laying it Finish the tapers with a square-nose may b 
out according to Fig. 9. Place arule on chisel, a diamond-point chisel or a skew wax or 
it and mark all the points without moving chisel as shown in the remaining draw- soap w 
the rule. Steady the pencil on the T-rest __ ings. all but 
and press its point against one of the Two supplementary drawings (Figs. 12 touche 
marks on the cylinder. Revolve the cone and 15) are given for practice purposes. plane.- 
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Novel Pipe Rack Has 
Japanese Lines 


By W. L. Faurot 


HE famous Miyajima arch in the 
T inod Sea provided the Japanese 
| design theme for the pipe rack illustrated. 
| For the top, a piece of soft pine 134 by 
| 1% by 10 in. is used. Before the curved 
side is cut, five holes 1 in. in diameter are 
| pored through it, the center one first; the 
| others are spaced 1} in. from center to 
center. The base is 7g by 27% by 10 in. 
| After the top piece has been cut out, it 
is placed upon the base with the ends flush 
so that the pipe bowl recesses can be 
located. They are 14 by 2% in. and 4% 
in. deep and are placed 14 in. nearer to 
the front edge of the base than the other 
because of the offset of the pipes. 
Ata point 1 in. in from each end and % 
| in. from the rear edge of the base, drill a 














Red, black and gold bryshing lacquers are 
used to decorate this attractive pipe rack 


$¢-in. hole 4 in. deep to receive the up- 
right posts. On the flat side of the arch 
bore corresponding holes 1 in. in from 
each end and centered. 

Make two uprights 414 in. long tapered 
from 1 in. to 4% in. and squared. Cut each 
end down to a dowel 3% in. in diameter 
and 4% in. long. To insure a tight fit, 
make a fine saw cut in each dowel, cut 
two small wedges 3% in. in length and a 
little thicker than the width of the saw 
cut, apply glue to the dowels, wedges and 
holes, and drive all the parts tightly 
together. 

Allow the glue to set for a day, then 
sandpaper the rack thoroughly and apply 
a priming coat suitable for use under 
lacquer. This in turn should dry a day 
and be sandpapered. Brushing lacquer 
then is applied. Red for the top and base 
and black for the upright posts look well. 
A few touches of gold striped on are effec- 
tive as a decoration. Glue a piece of thin 
felt or other suitable cloth to the bottom. 





Wuen the summer moisture swells the 
drawers of a dresser, sideboard or cabinet, 
the handy man of the house usually can 
make them work smoothly without much 
trouble. The edges of the drawer openings 
and the parts of the drawer that stick 
may be rubbed with a piece of paraffin 
Wax or wax candle; even a piece of hard 
soap will answer. Usually this will relieve 
all but the worst places, and these may be 
touched lightly and cautiously with a 














plane.—C.K. 
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No other 
Push Drill like a 


“YANKEE”’ 










Eight Dri!l Points 1-16 
to 11-64inch in handle 
of each Drill. And 
every single one of 







“YANKEE”’ 








them has given 
the ““Yankee” individ- 
on the tool is ual test. 
your protection 
against imitations 





ing, that it is biting its way quickly into 
your work. 

This “Yankee” Push Drill saves you 
time and labor. . It keeps its smoothness 
and efficiency for years. Because it 
stands up in hard service, it is the most 
economical push drill you can buy. 


Every “Yankee” Tool is sure to 
be right—because of the “‘ Yankee” 
inspection and test in the factory be- 
fore tool goes to your dealer. Make 


yo guarantee that you will get 
what you want in a Push Drill is the 
name “YANKEE”. Perfect action— 
smooth as a piston; just play to bore 
holes; you get speed. 

The “Yankee” design is right—recog- 
nized the world over. Built to last— 
each “Yankee” part is made only of 
the finest material and finished with 
“Yankee” care and precision. So little 
pressure is needed that you can hardly 
realize that the point is actually turn- 


sure you get the genuine—look for 
“YANKEE” on the tool that you buy. 





Write for 
Free “Yankee’’ Tool Book 


Shows how ‘‘Yankee’’ Tools make 
work easier: Spirdl Screw-drivers. 
Plain Screw-drivers. Ratchet Bit 
Biaces. Ratchet Breast, Hand, 
Bench, and Chain Drills. Ratchet 
Tap Wrenches. Vises with removable 
base, Etc. 


Dealers Everywhere 
Sell “Yankee” Tools 


“Yankee’’ on the tool you buy 
means the utmost in quality, 
efficiency and durability. 


rT | 

rYANKEEs 

‘205 
ic 






No. 41 (illustrated). Drill 
point revolves backward 
in return movement of 
handle to clear chips. 
Price, $2.60. 

No. 44 has spring with 
Adjustable Tension for reg- 
ulating pressure accord- 
ing to nature of wood, size 
of drills, etc. Same return 
movement of drill point 
ason No. 41. Price, $3.15. 





Nortu Bros. Mrc. Co., Philadelphia, U. S. A. 


“ YANKEE” TOOLS 


Make Beller mechanics 
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You can make one yourself—in your attic—with a 
few bours’ spare time 


A home-made 
NURSERY/ 


NCE this was a dusty old attic. Swel- 
tering heat in summer and bitter 
cold winds in winter made the space fit 
only for old trunks, furniture and rubbish. 


With a few big strong boards of Celo- 
tex, a few hours’ spare time, and a little 
ingenuity, this comfortable, charming 
nursery was built by the owner. 


Any man or boy can make such magic 
transformations of old waste spaces if 
Celotex is. used. 


Celotex boards areso easy to apply! You 
need only a hammer, nails and saw. Celo- 
tex weighs only half as much as wood, 
yet when used in walls, has more bracing 
strength. It is without grain; hence, it 
will not warp, crack or split. 


And Celotex insulates—stops heat, cold 
and dampness. It makes rooms warm 
in winter and cool in summer. It is the 
only insulation made from cane fibres. 
This board combines to a remarkable de- 
gree extreme lightness with great strength 
and the ability to stop heat, cold and 
dampness. 


All reliable lumber dealers can supply 
Celotex. Fill in and mail the coupon and 
we will send you FREE, two interesting, 
illustrated books. The Celotex Com- 
pany, Chicago, Ill. In Canada: Alexander 
Murray & Co., Ltd., Montreal. 
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THE CELOTEX COMPANY 
645 North Michigan Ave., Chicago, Illinois 


Please send me FREE your 40-page illustrated book 
showing how Celotex is used to make insulated attics, 
garages, sun-porches, etc., also a copy of “Artistic and 
Useful Things You Can Make at Home with Celotex.” 





Name. wccceerece 





Address 











For All a Boy’s Treasure 


top shelf, and adda 114-in. filler at the ends After you have cut the miters at the 
of the openings for the bottom drawer. ends of the stiles (sidepieces) and top and. 

Get out the sidepieces for your drawers bottom rails, lay them on a smooth, tre | 
about 3% in. wider than the face pieces. surface to see if the corners fit. Test then 
Lay the face piece down, place a small with a square; then fasten with glue, cor. 
piece 14 in. thick across the end, and mark _rugated fasteners and brads as shown | 
the depth of the cut for the rabbets which S| 
are to receive the sidepieces. Stand the R® some of the door frame material s_ 
face piece on end, shove a sidepiece against 
it, and mark the depth of the cut. Then of the rabbet, and nail together to give two | 
square a line through the mark. pieces with a rabbet on each edge. Cy 

Put the face piece in the miter box and _ these to a snug fit between the back of 
cut to the line. Stand it on end, put a the rabbets on the door. Put them inthe 





a 
S i 


(Continued from page 79) 


that there is only 3 in. of wood bac | 


miter box, rabbet side yp,| 
and miter the corners a3 











i. | shown. Then, with thedoo, 





face side up, place then 
j _| just halfway between the 
s f *» ends and mark fora square 
7 cut through the lip of the. 
rabbet of the stiles, After | 











sawing through the lip, 
trim out with a pocketknife, 








Let the crosspiece slide into 








tight fit. 
An easy way to make the doors without the use of clamps Slip in the crosspiece and 
o1 difficult joints; the drawer rack and one of the drawers put a thin piece of wood on 


long-bladed knife on the mark across the with a clamp and drive two sixpenny 
end, and hit the knife a tap with a ham- nails from each edge. An ornamental 
mer. The piece will fly out, leaving the piece 4 by 114 in., and 2 in. shorter than 
rabbet to be dressed smooth with a file. the width of the door, may be nailed on. 


AIL the sidepieces on the face piece, glued and nailed on the corners to hide the 
letting them project 3¢ in. above and corrugated fasteners. 
below. Square over from the face piece Where the larger nails have been used 
and dress the sides to the proper width countersink deeply and plug with wood 


with a block plane. Get out 
each back piece \ in. less 
in width than the sides. 
Let it drop back 1 in. from 
the end of the sidepieces. 
Square up the drawer and 
place it on the board to be 
used for the bottom. Mark 
around the inside edge and 
saw out; then slip it up from 
the bottom, push it to the 
height of the lower edge of 
the back, and nail. Toe- 
nail the bottom to the face 
piece on the bottom side. 
Drive a 1-in. brad in the 
center of each face piece 
where the knob is to go and 
leave the knob off until 


| after the cabinet has been 


stained and varnished. 


Check the length and width of the after touching the ends of the plugs m 
case and make the doors a little smaller glue. Let the plugs stand overnight an 
than the opening. A good place to as- cut them smooth. Fill all brad holes with 
semble a door is on a smooth concrete water putty, plastic wood filler, or glue 





this square cut until stopped 
by the lip of its rabbet, 
Mark where the crosspiece 
is mitered at the corners, 
take out the crosspiece and 
cut corresponding corners 
off the door stiles, finishing 
with a file so as to geta 


each side, catch these pieces 


the center rail, as shown, and thin rosettes 














peewee ee ewe 





Lien ee ee ene 

















The front and end view of the smaller cabinet. Except for 


the dimensions indicated, it is the same as the larger case 
| 








walk or floor. The doors may be con- and whiting colored with the stain you 
structed in the conventional way, but in intend to use. Sandpaper all e 

the absence of a bench, clamps and ade- _ surfaces. ; 
quate equipment, the following method A dark stain will hide imperfections 
will be found simpler in evey way: best, so dark (Continued on page 


a 
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Square 
is 
ter ° 
vt. The simplest, safest, surest way to get permanent 
*tKnile, . ° ; ° ° 
de into pen satisfaction is to pick your pen point by color. 
topped | 
rabbet, | * b 
“ve Waterman’s Number Seven 
ce and ° + ° e e ° 
sorners with its identifying color band offers the quickest, 
— most reliable guide to pen point selection 
ce and The following colors on holders tell the story of pen point 
er vo character. Look for them on Waterman’s Number Seven. 
ae, | Red—STANDARD-=—Suits most writers. | Pink—FLEXIBLE; FINE—As resilient as 
es A splendid correspondence point. Medium a watch-spring. Fine, tapered point; ground 
led Ps flexibility. For home and general use. fine to shade at any angle. Loved by 
rere Green—RIGID—Tempered to armor-plate one. 
aoe hardness. Will not shade even under heavy Blue— BLUNT—An improved stub point. 
n used pressure. Unequaled for manifolding. Thesales- | This point makes a broad line. May be held in 
wei man’s friend. any position. Liked by rapid writers. 
weil Purple— STIFF; FINE—Writes without Yellow —ROUNDED—A different pen 
— pressure. Makes a thin, clear line and small point. The tip is ball shape. Makes a heavy, 
7) figures with unerring accuracy. Popular with characteristic line without pressure. Suits left- 
B accountants. handed writers. 0 0 
i: Merchants who sell Waterman’s will be glad to let you try all 
ati: six points. Do this and select the one that suits you best. ~~) 
R |i 
? When you buy a Waterman’s you buy perpetual pen service. 
= Guaranteed since 1883 and until 1983—100 years of pen service AGumber Seven 
] Beautiful, resilient 
mi 4 Ripple stainless rubber holder. 
eH L.E basin anger Made with protective lip-guard 
sel = ettaittii and an unequaled patented fill- 
CHICAGO BOSTON SAN FRANCISCO MONTREAL ing device. 
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EVEREADy 


COLUMBIA 
Dry Batteries 


-they last longer 


When you fix the doorbell 


WHEN you fix your own or 
somebody else’s doorbell or 
buzzer, put in Eveready Colum- 
bia Dry Batteries. They are the 
ones that last longer and, by 
their reliability, protect the oper- 
ation of the things they operate. 
Electrical engineers, graduates 
of the big technical schools, 
know and use and recommend 


them. Big business houses that 
count the pennies, buy them. 
Take a leaf from the experience 
of the engineers and the busi- 
ness-men and you’ll be protect- 
ing your own reputation as a 
fixer. Buy Eveready Columbias. 


NATIONAL CARBON CO. INc. 
New York [ata] San Francisco 


Unit of Union Carbide and Carbon Corporation 
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(Continued from page 96) 





This is the cabinet Mr. Jeffries made for 
a boy interested in geology and chemistry 


mahogany is recommended. It is best, I 
think, to stain the partitions, inside faces 
of the sidepieces, and inside surface of the 
back before assembling them. The back, 
being thin, will warp easily, so nail on 
each piece as fast as stained. 

Put the stain on with a brush or a soft 
rag made into a ball. To get an even 
finish with no laps, rub lengthwise with a 
rag before the stain dries. Give one coat 
of thin shellac, rub down with very fine 
steel wool or sandpaper, and finish with 
wax. 

Hang the doors, put on any type of 
catch or lock and drawer knobs you prefer 
and fasten a small bolt or elbow catch 
back of the left-hand door at the top. 

Fasten the glass in the doors with 34 by 
3 in. strips, using brass nails with small 
round heads (escutcheon pins). Stain and 
finish the strips beforehand. 

Inthe smaller cabinet the same methods 
were followed. Note that a nail was used 
as a secret lock for the little door and also 
that filler blocks were placed inside the 
lower corners and bored for casters. 

















_| Lumber Bill for Large Cabinet 
| | No. 
Pee. T. W. L. Part 
2 % 11% 57% Sides 
'| 1 % 11% 44 ~~ Partition 
3 % 11% 36 Shelves 
3 % 11% 24 7 
1 %& 4 10 ft. Top and bottom piece 
and drawer front 
1 % 1% 16ft. Face pieces and other 
use 
2 % 11% 12% #£=x}Rack ends 
~s 2 24 Back of closet 
a = Ss 14 Drawer face 
em @ 14 “* faces 
ee ccs Quarter round for top 
2 % 2 °16ft. Doors. Rabbet % by % 
} 4% 9 505% Back 
5 6% «(it 14 Drawer bottoms 
1 % ll 33 “bottom 
4 % lil 14 Rack Partitions 
1 % 4% °#£«=25ft. Drawer sides and ends 
1 % 3% 16ft. “a ig = - 
2 %& 5% 12% #=+£9Drawer rack 
1 % 1% 42 Top fillet 
a» “& 8 48 Door overlay 
All dimensions are in inches except as other- 
wise noted. The % in. thick pieces can be cut 
from two boards 11 in. wide, 16 ft. long, and one 
board 11 in. wide, 6 ft. long. 
| 





WHITE LIBRARY paste may be made by 
_ mixing one third of a cup of. laundry 
starch and two thirds of a cup of white 
flour with cold water to make a smooth 
paste and pouring it very slowly into a 
pint of boiliug water, this must be stirred 
constantly and the boiling continued for 
about ten minutes. If the mixture ap- 
Pears to be too thick, it may be thinned 
with more water. While the paste is 
still hot, add a heaping teaspoon of sali- 
cylic acid and ten drops of cinnamon 


oil.—N. G. K. 











1,000 Men Told Us 


What men wanted in shaving cream. Now, 
before you buy, try what we've made for you 
—at our expense — for 10 days 











GENTLEMEN: 

Politicians know what to xpect national- 
ly when an election goes one way or another 
in the comparatively small state of Maine. 
And so, in merchandising, experience teaches 
that the opinion of 100co men reflects the 
average viewpoint of millions. 

So, when we decided to create a shaving 
cream, we asked 1000 men what they sought 
in shaving comfort and efficiency. Then we 
set Out to meet their requirements. 

They told us four things. We gave them 
five. Now we ask the courtesy of a test— 
based solely on merit—to prove to yourself the 
shaving delights we have discovered for you. 


ust mail the coupon for a 
J 
free 10-day test 


Our laboratories for 65 years have special- 
ized in fine soap products. One of our toilet 
soaps is a leader of the world. Others are 
a in countless homes and institutions 
evervwhere. 

With the four objectives we had set, we 
started our experiments. Time after time we 


got a fine shaving cream result, yet one or 
another of the things we sought was missing. 

Finally, after the 129th experiment, suc- 
cess came. It was enthusiastically received 
by men everywhere. Today it is outstanding- 
ly the fastest selling shaving cream on the 
market. 


These 5 important factors 
Multiplies itself in lather 250 times. 
Softens the beard in one minute. 

3. Maintains its creamy fullness for 10 min- 
utes on the face. 

4. Strong bubbles hold the hairs erect for 

cutting. 

Fine after-effects due to palm and olive 
oil content. 


ll 


¥ 


Now make the trial, please 


No doubt your present shaving preparation 
suits you, yet there may be a better way. 
We've erie to find one for you, and will 
thank you to give it a test. Just send the 
coupon now. 


THE PALMOLIVE-PEET COMPANY, CHICAGO, ILL, 


To add the final touch to shaving luxury, we have created 
Palmolive After Shaving Talc—especially for men. Doesn't 
show. Leaves the skin smooth and fresh, and gives that 
well-groomed look. Try the sample we are sending free with 
the tube of Shaving Cream. There are new delights here for 
every man. Please let us prove them to you. Mail the 
coupon now. 


PALMOLIVE & 


See 





Shaving Cream 


3972 











10 SHAVES FREE 


and a can of Palmolive After Shaving Talc 





Simply insert your name and address and mail to Dept. 
B-1488, Palmolive, 3702 Iron St., Chicago, III. 


waukee, Wis. 





(Please print your name and address) 





Residents of Wisconsin should address Palmolive, Mil- 
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‘—{ MEDUSA\-: 
\ (CEMENT! 
PAINT 


Was Made forYou 
» = man who likes 


to have a spotless, clean, dry base- 
ment for his workshop or other 
purposes will find that Medusa 
Portland Cement Paint will give 
him a dense, hard, dampproof sur- 
face for the interior basement walls. 


Critical as such men are apt to 
be of the quality of this product, 
we are confident that your most 
exacting requirement for a mason- 
ry wall covering will be anticipated 
in Medusa Portland Cement Paint. 


We would like to tell you more 
about this product, explaining to 
you just why there is no other 
material on the market exactly like 
it. Fill in the coupon below— 
mark it for one of the two kinds 
of samples and send it in to us. 


o 


The SANDUSKY CEMENT Coa. 
1002 The Engineers’ Bldg., Cleveland, O. 
«Manufacturers of Medusa Portland Cement 
Paint; Medusa White Portland Cement (plain 
and waterproofed); Medusa Gray Portland Ce- 
ment (plain and waterproofed); and Medusa 
Integral Waterproofing. 






















THE SANDUSKY CEMENT COMPANY 
1002 The Engineers’ Bldg., Cleveland, Ohio 


0 Attached find dollar for large working 
sample. 
© Send me free sample and literature. 
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THE SHIPSHAPE HoOwmp 


Puttying and Painting—Wall Fabrics— 
Floor Cracks—Chipped Enamel 


By F. N. VANDERWALKER 


URNITURE, wood trim and all other 

surfaces to be finished in brushing 
lacquer usually require the use of putty 
in cracks and holes. The important thing 
to remember in this work is that ordinary 
types of oil and water putties do not ad- 
here sufficiently well to lacquer to make 
it safe to use them. For more reasons 
than one, it is best to fill all defects 
before any lacquer is applied. 

Lacquer has very little filling and level- 
ing qualities; in fact, it appears to mirror 
and even emphasize surface defects. Con- 
sequently, the surface should be well- 
nigh perfect before any lacquer is applied. 
The foundation for lacquer enamel or 
clear lacquer may be either the usual pre- 
pared undercoaters for use with regular 
enamels, or white lead (or white lead and 
zine in equal parts) thinned with turpen- 
tine or flatting oil. 

All the puttying can be done after the 
first undercoat with a putty made from 
white lead-in-oil, dry whiting, dry color 
to tint, and a few drops of floor varnish 
or linseed oil. This putty should never, 
of course, be placed directly on riew wood, 
for the oil would be absorbed by the wood 
and not sufficient would be left to bind 
the putty pigments together and assure 
adhesion tc che surface. 

For use on the bare wood, however, a 
plastic wood putty can now be obtained 
at many paint and hardware stores. It 
resembles wood when dry and is especially 
useful on pieces of furniture or novelties 
that are to be finished in lacquer alone 
without any undercoats such as those 
just mentioned. 


XCEPT for the first coat on new wood 

or plaster, no oil should be used in 
undercoats or surfaces finished: with lac- 
quer. Furthermore, the undercoats, if of 
the types mentioned, should be given 
ample time to dry. As a rule the lacquer 
ought not to go on until the finished under- 
coats have had at least a week to dry 
hard; otherwise the lacquer may dissolve 
and lift the undercoats. 

There are some special lacquer resisting 
undercoaters made now on an oil base 
and also some on a lacquer base. These 
dry more rapidly than old standard under- 
coaters and are better. 

If some holes or cracks are overlooked 
until after a coat of lacquer has been 
applied, fill them with a lacquer putty 
made by mixing a little lacquer with 
some dry whiting. 





om CEILINGS are 
Repairing bound to get wet 
occasionally from 


Wall Fabrics 
leaking roofs or 


plumbing, and side walls are subject to 
discoloration from similar causes or leaks 
from windows. When such surfaces are 














covered with canvas or other fabries , 
are apt to find the material has ely 
away in bags perhaps a yard in area 
Before repainting the fabric you mus 
paste it back, which is a problem wh 
the bags have occurred in the center of 
wide strips. Here is the way to do i: 
Take a sharp knife and, placing a yan, 
stick or rule on the surface, cut it in ty, 
directions in the shape of the letter “T» 
in the center of the bag. Brush off an 
loose, dry paste, and with a small brug, 
apply a new coat of thick paste to th 
plaster, working it well under the fabric 
Press the fabric back on the wall an 
smooth it over with any kind of a st 
brush; a clean shoe brush will do, Wipe 
off any paste that oozes out of the 
seams. 
The paste can be made by mixing, 
little wheat or rye flour with a very litt 
water, breaking up the lumps with you 
fingers, pouring a little boiling water on— 
just enough to cover the paste—an( 
covering up the pot to let the paste cook 
in its own steam. When cool it is ready 
to use—rather thick. ; 
If the fabric is a thick burlap, or if you 
do not work the seams back to a clow, 
tight fit, it will be necessary to fill the 
joints with putty. A small spatula knife 
is a good tool for this small job, becaus 
you do not want to spread the soft putty 
on the fabric around the seams. A gool 
putty is made from white lead paste and 
dry whiting, to which a very little japan 
drier or floor varnish is added to make it 
smooth; have the mixture thick. This 
can be colored to suit with dry color o 
colors ground in oil. After filling the 
seams, stipple them by pounding the wet 
putty with any dry, stiff brush. A whisk 
broom will do. This to make the smooth 
putty look rough like the fabric. 


Filling 
Floor Cracks pecially in build- 
ings that are kept 


hot and dry all through the winter. Soft- 
woods are apt to shrink more than hard- 
woods. The cracks are often so large 
that a good job of refinishing the floors 
cannot be done until a filler has been 
applied. Filling the cracks also makes 
the floors easier to keep clean. 

For a softwood floor that is to be 
painted, the first step is to scrape out 
the cracks with any sharp tool and re 
move all dirt. Then apply a coat of any, 
good oil paint to the joints and force tt 
well into them. After it is dry, the cracks 
may be filled with any one of two or three 
kinds of putty. A putty of excellent, 
working qualities is mixed from white 
lead-in-oil paste, tinted with dry color) 
like raw sienna, raw or burnt umber, an¢, 
enough dry (Continued on page 100) | 
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shrink in time, e- 
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Into THIS one brilliant book of 280 pages have 
Pag 
been condensed the outstanding facts that scientists have 
s— : : ; ; 
discovered since Aristotle, the father of science, dissected 
a frog to see what made its heart beat. 
How often have you wanted to know about the won- 
derful discoveries in science that have so changed the 
world we live in... the secret of radium .. . the romance 
abries, yoy of the atom . .. the origin of the earth! 
as P 
: em Or you may have wanted to know why glass is trans- 
YOu mrs arent ... how fireflies produce light . . . why the grass 
m 
Ust ° ° 
ped. is green... if radio waves move in a straight line? 
Center of . 
to do i. All of these questions, and hundreds of others, have 
do it: ? 
& @ yan now been answered, for the first time, in one book— 
it . ? ? 
thee “re THE POCKET GUIDE TO SCIENCE. 
wh any All that you probably will ever want to know about 
) ‘ , . ; : 7 
ree science is told in this one book that will fit in your pocket 
he fabric or grace a library table. The curiosity-satisfying facts 
© fabri 8 nl 
Wall and about the world we live in are made instantly available 
: = to you in simple question-and-answer form in THE 
» Wi 
of th PockET GUIDE TO SCIENCE. 
mixing g 
ery little 
‘ith your @ 
iter on— a 
iste cook , 
1S ready € 
: ~on 1s won oOo 
or if you 
a Close, 
» fill the You are assured of the accuracy of the in engineering, in health, in electricity, in mechanical activity—page after page filled 
ila knife answers in THE Pocket GuipE To ScIENCE medicine, and in every branch of science. with photographs and descriptions that show 
: * : ’ 7 : 
because because it has been edited b Dr. E. E. Free, And there are also, in every issue, a hun- you how you can save money in the shop, 
ft putty the mares — s a he — of dred or more articles describing the impor- around your car,in your store, office and home. 
A Man and His World. oe Fees Ron © We tant new inventions in every branch of But all this is only part of the contents of 
Sood ‘ fi - Pp 
ste eal markable genius for condensing the known one issue of the amazing PopuLar SCIENCE 
le japan — about — ng into vivid, Montu_y. It takes over a se ont 
: eas! y remembere paragrap Ss. : h t tell the readers re) 
make i SPECIAL OFFER A Few of the Hundreds of Porvias Scczxce Momrucy sll that hes 
This uestions Answered in the happened in the scientific, radio, mechanical, 
color or THE POCKET GUIDE TO SCIENCE is P G TO SCIENCE and automotive fields. 
ing the not for sale. It is offered to you without OCKET GUIDE E P 
the wet can peany extra cast, with a “4 months’ Why does static interfere with radio messages? Your Name in Gold 
A whisk subscription to POPULAR SCIENCE What gland makes people grow tall or keeps iia’ : 
them short? We will stamp your name in 22-carat gold 
smooth MONTHLY. Why do we grow old? h H OCKET GUIDE TO 
In Toe Pocket Guipe To Science you What is the safest stimulant? + ee 2 i * oF on h 
get full information of all that the scientists What is the function of the liver? SURBNOR OF 00 AUS Colt BREE Faw SNe 
have discovered wegen Why are tears salt? coupon below immediately. 
loors ae ee ee ee Can energy bedestroyed?» = You are offered a 14 months’ subscription 
me, ¢s- sang wear epee Se coat oll ee en £8 See to PopuLar SCIENCE Monrane (regular price 
where THE Pock IDET i Q ee : i 
bull | of "The Pocker Guipe gives you all the || Why docsaniron skip fou tus Focesy Guise 40 Seen aie 
re kept information up to right now— PopuLar Can we see atoms with a microscope? lus the f ’ post If you are 
Soft- Science Mon ae Il the i What are electrons? $2.95, plus the few cents postage. if y 
: MONTHLY will give you all the 1m- Is electricity a form of matter? already a subscriber to Poputar ScIENCE 
1 hard- portant, interesting and new discoveries of What is acrystal? | MonrTu y we will be glad to extend your sub- 
> large science for the next 14 months. How large is the universe? scription 14 months if you accept this offer. 
° Why do the stars twinkle? 
» floors In every issue of Poputar SclENCcE How do we know what the stars are made of? Fe T 
s been MonrTu ty area dozen or more important arti- Is the inside - the oe geeeer in esing the coupon please PRINS Sane Same 
makes > a pear an og en ang What ree hy aeaaeal thunder? 
I gnincant new deve opments, 1S- — 
coveries, and undertakings in exploration 
va P S : , POPULAR — a HLY 
OP 250 Fo Avenue, New Yor! 
at ULAR SCIENCE MONTHLY, 250 Fourth Ave., New York : ane your offer of Tax Pockrg Guipe to Sczwcr, and a 14 
of any months’ subscription to PopULAR SCIENCE ao ee a a pay 
2 | , Suton the postman $2.95, plus the few cents’ postage . en he Owen 
orce It Send no money, just the coupon. If within Pocket Guive and the first issue of Poputar Scrence MonTHLY. 
ks ‘ If the book and magazine are not fully satisfactory to me I will 
cra 10 days after you receive the book and return them within 10 days and you are to promptly refund my 
- three N magazine you decide that you are not satis- full payment. Please stamp my name in gold. 
vellent | oO fied in every particular you may return 
| : : Name. 
pire them and your entire payment will be re- 
color MONE funded promptly and without question. Address 
r, = Could any offer be fairer? ite: yr ee 
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You Can Make a Machine Shop 
of Your Small Motor! 


You can greatly expand its use, and 
much more easily do many of those 
odd jobs which you have heretofore 
found difficult. 


Take drilling for instance. With a 
Drill Chuck, as illustrated above, and 
of the proper size to fit the shaft of 
your motor, you can convert it into 


a convenient and dependable bench 
drill. 


The Combination Saw Arbor and 
Buffing Spindle provides a means of 
attaching a grinding wheel or saw, as 
illustrated in Figures 1 and 2; wire 
brushes and buffing wheels may also 
be used with this attachment. 


For polishing and buffing only, 
Buffing Spindles are provided, and 
may be used as illustrated in Figures 
3 and 4. 


You’ll of course appreciate that, 
with these attachments, much more 
rapid and accurate work can be done 
even by fhe amateur, and the skilled 
artisan finds that he can do many 
jobs, with such combinations, as 
well as he can with much more 
complete and expensive equipment. 


The attachments, of the proper size, 
are easily fitted to the motor shaft 
and secured by set screws provided 
for the purpose. They are made with 
the care and precision characteristic 
of all Goodell-Pratt Tools, for many 
years famous for their uniformly 
high quality. Your local dealer 
probably has them in stock. If not, 
write us, 
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The Shipshape Home 


(Continued from page 98) 


whiting to make a stiff composition 
like bread dough. Add tua eae 
floor varnish or boiled linseed oj 

pound the putty with a mallet or bay. 
ball bat until fine and smooth. Knead 
well with your fingers and force the putty | 
into the cracks with a putty knife. Whey 
the putty is dry, sandpaper any roughness | 
about the cracks. 

When the cracks are very large, some | 
prefer to use a cabinetmaker’s putty | 
made by mixing any dry, fine sawdus| 
with about an equal amount of dry| 
whiting and adding cabinetmaker’s glue 
or any good quality glue dissolved jy 
water. 

Maple floors can be filled with th 
same kind of putty, as can oak floors that 
pull away from the tile or brick hearth, | 
Of course, if the shrinkage amounts ty. 
¥ in. or more, it is best to cut a strip of | 
oak and glue it in the crack. 

If an old floor with the wood wom 
into ridges is to be painted, sandpaper | 
it down as smoothly as possible, apply a | 
coat of paint, and glaze it over when dry | 
with soft putty. Take the lead and | 
whiting putty mentioned and add to it 
enough japan drier to make it work out | 
smoothly. Use a broad glazing knife, | 
which is like a putty knife but has a very | 
wide blade that is more flexible. Apply | 
the putty, smooth well and let it dry 
hard. Then sandpaper before painting. | 


Chippe d WHEN white vit. 


reous enamel is| 
Fixtures chipped from a| 
sink, lavatory or 
bathtub, the defect is often not sufficient | 
to justify buying a new fixture, yet the | 
black iron spot is an eyesore. A good way 
to fill these chipped places is to clean 
them thoroughly with a sharp tool anda | 
cloth wet with alcohol or turpentine and | 
touch them up with white brushing | 
lacquer enamel applied with a small 
camel’s-hair brush. Two or three coats 


may be necessary. | 




















More hints on the use of putties, 
fillers and cements will be given ina) 
forthcoming issue by Mr. Vanderwalker. | 


Magnetic Tack Hammer 


HEN hanging draperies in a club- | 
house, I needed a magnetic tack | 
hammer, but could not obtain one in any | 
near-by hardware store. I made one, how- | 
| 





How a horseshoe magnet can be mounted 
on a handle for use as a tack hammer 


ever, by fastening a horseshoe magnet to 
a small hammer handle by means of a | 
iron plate and a 3%-in. stove bolt as shown. 


The magnet cost fifteen cents, the handle | 


GerorGE H. MEEDER. 





five, and the bolt and plate five ona 


————— 
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When Thomas Edison 
groped in the dark 


N 1859 Edison was a newsboy on the trains in and out 
of Detroit. He spent every hour he could spare in the 
public library “ grappling bravely with a certain section, 
and trying to read it through consecutively, shelf by 





(Mr. 
\Miss 
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shelf, regardless of subject.” 


Admirable determination! Edison was destined to be 
well read, just as he was destined to become the great- 
est inventor of al] time. But his early desire for fine 
reading was a blind groping in the dark. The books ina 
modern public Jibrary would take fifty lifetimes to read! 


S) THE TRUE UNIVERSITY OF THESE DAYS ~ jj 





Now everyone can be well read 


Just as America’s greatest inventor 
brought light into the world through 
the great medium, electricity—Amer- 
ica’s greatest educator brought light 
to everyone through the medium of 
good reading. Dr. Charles W. Eliot, 
from his lifetime of study, selected 
the pure gold from the world’s liter- 
ature. Into a single set he assembled 
the essentials of a liberal education, 
the books that everyone must know 
to be well read. In the Five-Foot 
Shelf are the carefully selected writings 
of 302 immortal authors. 


DR. ELIOT’S 
FIVE-FOOT SHELF 


OF BOOKS 
(The Harvard Classics) 


Carlyle once said, “If time is pre- 
cious, no book that will not improve 
by repeated readings deserves to be 
read at all.’’ Time nowadays is more 
precious than ever before. We can- 





P. F. Collier & Son Company 

250 Park Avenue, New York City 

By mail, free, send me the booklet that tells all about 
the most famous library in the world, Dr. Eliot's Five- 
Foot Shelf of Books (The Harvard Classics). Also, 


please advise how I may secure the books by small] 
monthly payments. 


**" 6053-HCLB 





The publishers cannot undertake to send the booklet free to children. 


not, like the young Edison, attack the 
countless shelves of public libraries. 
Probably none of us possesses the 
persistency and patience which guided 
his early reading. We must have only 
the really great literature, the books 
that make us think straight, talk 
clearly and increase both our power 
to succeed and our enjoyment of life. 


The Harvard Classics answer these 
requirements to the last detail. Al- 
ready they are read and cherished in 
thousands of cultured homes. They 
are constantly bringing keen enjoy- 
ment and deeper understanding into 
busy lives. *Reading,’’ as Edison him- 
self says, “will never take the place 
of doing, but it enables us to travel 
twice as far with half the effort.” 


The Five-Foot Shelf is not a “rich 
man’s library."’ By the famous Collier 


plan these wonderful books are brought 
within easy reach of everyone. Do not 
put off finding out more about this in- 
valuable set. Mail the coupon today! 


This Famous Booklet, FREE 


-— 
























Before you spend another penny for 
books, get a copy of “Fifteen Minutes 
a Day” —the famous booklet that tells 
how to turn wasted minutes into 
growth and increased power. It’s 
ready and waiting for you. Sending 
for it does not obligate you in any way. 








— 
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Chemistry 


Simple Formulas that 
‘ Will Save Time 
,==e- and Money 











| OTH raw and boiled linseed oil should 
| B be kept on hand in every home work- 
shop in stoppered bottles or cans. The 
raw oil dries very slowly, but the boiled oil 
acts as a drier. When dry, both give a 
tough and elastic membrane. ; 

When boiled with certain metallic com- 
pounds known as driers, linseed oil is used 
in the manufacture of paints and var- 
nishes, oilcloth and linoleum. Linseed oil 
is soluble in turpentine, carbon bisulphide, 
mineral oils, benzol and benzine. 

It is, of course, known that ordinary 
putty consists of linseed oil and whiting. 
and that the groove to be puttied should 
first be painted with linseed oil. _ Pipe 
joints are usually painted with a mixture 
of linseed oil and red lead to insure gas-, 
air- and waterproof joints. 

An auto top dressing may be made by 
first mixing a so- 
lution of benzol 
and asphaltum. 
When dissolved, 
this should have 
the consistency 
of milk. To each 
pint about two 
or three table- 
spoons of — 
oil are added to : 
make the dress. How,pems rete with» 


ing more flexible. to a tree with wire to catch 
Abirdlime caterpillars and stop them 


that catches cat- from going to other trees 
erpillars and pre- 

vents them from traveling from tree to 
tree is made by melting one part of lard in 
from three to five parts of linseed oil in 
which one part of rosin has previously 
been melted. This mixture is brushed as 
aring around the trunk of the tree, where 
it remains, gluelike, for a few weeks. It 
may also be spread on paper and applied 
as shown in the illustration. 

Although linseed oil does not dissolve— 
at least not to any appreciable extent—in 
alcohol, it can be made alcohol soluble by 
treatment. The harder rosins, which are 
used for the better varnishes, dissolve in 
linseed oil with difficulty; but when the 
oil has been treated to make it alcohol 
soluble, they dissolve readily. 

First the linseed oil is saponified with 
potassium hydroxide, which gives a soft 
soap, or sodium hydroxide (lye), which 
givesahard soap. The caustic is dissolved 
in water and mixed with the linseed oil. 
Place the mixture on a water bath or 
under a small heater and stir until it is 
thick; then add hydrochloric acid slowly 
until sufficient acid has been added to 
break up the soap. The linseed oil acids 
are set free and float on top of the acid 
liquid. The treated oil is then decanted 
from the aqueous solution below, washed 
with water and, after settling, is again 
decanted. It will now dissolve the harder 
Tosins, such as the copals. 
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Underwear that Overwears 


is an economy! 


Measured by length of satisfactory service, “B.V.D.” is the 
least expensive underwear. Measured by fit and comfort, 
nothing else compares with it! 


Specially woven and treated nainsook—lock-stitched 
seams—buttons sewed on to stay—many special rein- 
forcements—give “B.V. D.” definitely longer wear. 


Exclusive features—such as the patented closed crotch, 
and encircling waist-web of “B.V.D.” union suits—highly 
specialized methods of cut, tailoring and finish — give 
“B.V.D.” inimitable fit, coolness, and ease. 
Years of unchallenged world-leadership attest “B.V.D.” 
quality. 

Insist on this red woven label. 


MADE FOR THE 








ecoceeeroceoess coesesees 5 
BEST RETAIL TRADE 
Tod Mork Ref US. Pu. Off ond Boreify Countries 
Men’s Union Suit $1.50 Shirtsand Drawers the garment 85¢ 
Youths’ Union Suit 85c 
Shirts, Drawers, Shorts, Men’s and Youths’ Union 
Suits obtainable in fancy materials at various prices. 
Children’s Reinforced Taped Waist Suits 75c the suit. 











The B.V.D. Company, Inc., N.Y. 
Sole Makers “*B. V. D.”? Underwear 





“Next to Myself I Like ‘B.V. D.’ Best!” ] 
ne ee 
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There’s many a call for a 
goed sturdy Screw Driver. 
The PEXTO line includes 


all types .-the No. 3 with 
a solid forged steel bar and 
the No. Carpenters’ 
style illustrated above are 
two of the most popular. 

Ask your dealer to show 
you some PEXTO Tools 


and write us for booklet 
on the complete line. 


PECK. STow & WiLcox Co 
SOUTHINGTON, CONN, U.S.A. 
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Anvil Makes Novel 
Paper Weight 


iy ATTRACTIVE little paper weight 
to take home is this month's project 
for the school machine shop. It is a 
valuable exercise for young machinists 
because it affords an opportunity to 
obtain useful experience in filing flat 
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Four steps in shaping a miniature anvil 
to be used as an ornamental paper weight 
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surfaces, and operations similar to those 
often required in punch and die work. 

Cut off a piece of soft steel 1 by 1 by 
33% in., lay it out and drill it as at 4, and 
mill it to shape as at B or cut it out with 
a hack saw. Then mill or saw it as at C 
and finally finish it with a file as at D. 
Polish it carefully. 

This is the fourth of a series of designs 
for boys or young men who are study- 
ing shop practice.—H. B. KEe.iam. 


Kinks to Aid Machinists 


(Continued from page 86) 


SIMPLE milling attachment for use 

on an engine lathe is illustrated in 
Fig. 6. The work is mounted on the lathe 
spindle and rotated by the left hand, the 
back gears being in mesh, while the right 
hand controls the cross slide, which sup- 
ports the milling fixture. The milling 
spindle should be well made, preferably 
with tapered bronze boxes supported in 
either a steel or cast-iron quill. The quill 
is housed in any suitable support, such as 
an angle iron as shown, which may be 
secured to the tool post support or the 
cross slide. The cutter is driven from the 
regular countershaft.—O. S. M. 


HEN it is necessary to drill oil 

holes from different planes so that 
one hole passes squarely into the wall of 
another hole, the simple fixture illus- 
trated in Fig. 7 saves much time. Hole 
A is first laid out, center-punched and 
drilled to the required depth. The pin 
on the fixture is then inserted in hole A 
and the fixture used as a drill jig for hole 
B. Despite any small misalignment in the 
drilling of hole A, the holes will connect 
with each other. 

If any great number of holes are to be 
drilled, a hardened steel bushing should be 
added to the fixture for hole B. The fix- 
ture could be designed, if desired, to allow 
for making a wide range of adjust- 
ments.—Haroip N. Wuitmore. 











Worn Roofs 


made watertight 


T’S easy now to keep your roofs water. 
tight. Rutland No-Tar-In Roof Coat- 
ing makes an old roof as good as new, 
No trouble at all to apply—costs little— 
and makes a Jasting job. 
Rutland No-Tar-In provides a perfect 
coat of asphalt and asbestos—a tough min- 
eral covering. Not a drop of tar in it. It 
will not crawl, sag, harden, peel or blister, 
For every kind of roof (except shingles), 
Insist on Rutland at 
your hardware or 


paint store. Save 
money by mailing 
the coupon today, 


Rutland Fire Clay 
Co., Dept. R-20, 
Rutland, Vermont. 
Also makers of Rut- 
land Patching 
Plaster. 


Rutland 


No-Tar-In 


ROOF COATING 


RUTLAND FIRE CLAY CO., 
Dept R-20, Rutland, Vermont. 


Send me more information about No-Tar-In. 
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On arriva 

2 tag Or send $1; 
oney re: zit 
FERRY & COn DEPT. 17 





QUICK, EASY PROFITS! 
Practically no investment. 
Small space required. Steady 
demand and BIG PROFITS re 
finishing autos, furnit ure—paint- 
ing houses and barns with HB quick 
spray method. One man does the work 
of five with brushes. Pays for or itselt a 
eas: posothis ayments. AYS 
TRIA Le rite toda for detail. 
AOBART ROS. 
Box P581. “ieev, i) 


30 DAYS TRIAL 
QUICKLY PAYS 
FOR ITSELF. 
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Making the Most 
of a Lathe 


(Continued from page 84) 
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Spring chuck which has eighteen collets 
and takes stock from 7% to 3 in. in diameter 


fastened, slides into the T-slot on the 
compound rest. Besides the large bar 
shown, there are two smaller ones, pro- 
vided with compensating sleeves. The 
sleeves are slotted on one side and the 
central portion of their length is turned 
thin to give the necessary spring. 

It will be noted that the bar is provided 
with squared holes at both ends to take 
the tool bits. At one end the hole is at 
right angles to the center line of the bar 
and at the other there are two holes on 
the same plane and crossing each other at 
right angles. The latter are set at 45 
degrees to the center line. 


FTER this boring bar and holder are 
set in the required position, the nut 
clamps the bar firmly and fastens the 
whole device solidly on the compound 
rest, all in one operation. The feature of 
being able to adjust the bar in a horizon- 
tal direction independently of the posi- 
tion of the compound rest, as well as the 
various ways in which the bits can be 
held, has greatly increased the range of 
this boring tool. I have used it for both 
internal and external work, in the latter 
case where the diameter of the work was 
unusually large for the machine. Turning, 
boring, thread cutting and facing are done 
with equal ease with this tool. 

Hollow mills of the type shown in Fig. 2 
are used in the six-tool turret center. 
There is also another hollow mill holder 
with a shank to fit the tapered hole in the 
tail center; this is used for larger work and 
for the making of pins, studs and shoulder 
bolts where the use of the turret can be 
dispensed with. 

The hollow body of the holder is bored 
to take the mill, which is held in place 
with an inserted key. Diametrically op- 
posed to the key and keyway is a set 
screw of the headless kind, which passes 
through the holder and presses against a 
slanting flat on the hollow mill. This flat 
slopes towards the center of the mill and 
in the direction of the point or cutting 
edges; the set screw therefore tends to 
cause the mill to remain in the holder, 
pressing hard up against the shoulder. 

In the making of small shoulder bolts. 
a hollow mill and the four-way tool post 
make possible fast production. 

There are times in our shop when hun- 
dreds of shoulder bolts have to be ma- 
chined out of 114-in. round bar stock. 
The bar is placed through the hollow 
spindle of the lathe (Continued on page 106) 
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We Offer Men 


a faster, smoother shave 


this new Small-Bubble Way 





SPO 





Ordinary Lather 


Photomicrograph of 

ordinary lather sur- 

rounding single hair. 

Note how the large 

bubbles hold air in- 

stead of water against 
the beard. 


Colgate Lather 


Under identical con- 
ditions note the 
closely knit texture of 
Colgate lather. The 
small bubbles hold 
water instead of air 
against your beard. 


EARD stubborn. . . skin ten- 
der? Forget it, men! Here’s a 
quick new way to get whiskers off 
clean and smooth, without razor- 
pull, sting or smart. See unique 
offer in coupon below. 

Can you imagine a shave that 
leaves your face smooth as velvet? 
A shave that keeps your skin fresh 
and invigorated .. . delightfully 
clean and cool? A shave that stops 
razor-pull, drag and scrape? 

It’s a shave with a smile. . . glo- 
rious comfort from start to finish. 

Small Bubbles . . . that’s the theory of it. 
A brand-new principle of shaving that soaks 
whiskers soft in a hurry. 

Already millions have adopted it. Thou- 
sands now buy it daily. 

But we want you to try it, too. 

So we’re offering a test that any man can 
make with unique results. See coupon 
below. 


Small bubbles did it 


No other shaving cream is like Colgate’s. 

It is, we believe, the ultimate attainment 
in the science of beard-softening. A shaving 
cream based on the now proven principle 
that water, and not soap. is the real softener 
of your beard. 

Thus Colgate lather is designed to absorb 
more water ... to scientifically drench your 
beard with moisture right at the base, where 
the razor work is done. 

It’s a “small-bubble” lather. For small 
bubbles hold more water. They carry it 
closer to the base of your beard. 


SEVEN WONDERFUL 


Name 





DI NNN SAN 








“There’s really no mystery to it, sir! This ‘small-bubble’ shave cream 


certainly makes it easy for your razor.” 


You'll say, “Good-by, Razor-Pull” 


The minute you lather up with Colgate’s, 
two things happen: 

1. The soap in the lather breaks up the 
oil film that covers each hair . . . floats it 
quickly away. 

2. Then billions of tiny, moisture-laden 
bubbles seep down through your beard ... 
crowd around each whisker .. . soak it soft 
with water. 

Instantly your beard:gets moist and pli- 
able .. . softened right down at the base. 

Thus your whiskers come off clean and 
smooth. 

No razor-pull. No stinging and smarting. 
Twice-over shaves aren't needed now. Your 
face feels clean, fresh, smooth, invigorated. 

Clip that coupon before you forget. 

We will also send a trial bottle of Colgate’s 
“After Shave.” It’s a new lotion which is 
making friends every day. 

Just jot your name and address on the 
coupon...and leave the rest to us. 


‘FREE OFFER, MEN! | 


Colgate & Co., Dept, 500-K, 595 Filth Aye., New York Ss 
Please send me FREE sample of Colyete’s Rapid Shave Cream. . 
Also sample of Colgate’s After Shave. 





SHAVES...FREE...If you’re 


willing to judge Colgate’s on Addreah 





its merits...we’ll cheerfully 
pay for the test, Mail coupon. 


IS} This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approvai of the INSTITUTE OF STANDARDS. See page 8. 








Champion= 
forallcarsother 
than Model T 
Ford—75c 


Champion X— 
for 7 Model 


Install 
im proved 


CHAMPIONS 
now! 


Check the mileage on your 
speedometer today—and if over 
10,000 miles, be sure to put in 
new Champions. 





“eg 
y 





Even if your car already has 
Champions and seems to be run- 
ning smoothly, you will find it 
pays to make the change. 


New spark plugs are not an ex- 
pense because they quickly save 
their cost in less gas and oil used— 
plus greater motoring satisfaction. 


Be sure and install Champions— 
for only Champion will give you 
the exclusive sillimanite core—the 
new sillimanite glaze which keeps 
free from carbon andoily deposits 
—a new, patented compression- 
tight gasket seal and improved 
; special-analysis electrodes. 
™ . Champions are better — 
wm. > that’s why they outsell 
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Making the Most 
of a Lathe 


(Continued from page 105) 


and held in @ spring chuck (Fig. 5). The 
body and end of the bolt are turned and 
milled to the required sizes; the die threads 
the bolt, thus saving the time of chasing, 
and it is cut off by a tool held in the four- 
way tool post. 

In Fig. 3 is given a sectional view of the 
larger of two kinds of die holders used in 
the tailstock spindle. A special tailstock 
spindle receives the tang and helps resist 
to a certain extent the torsional stress 
while the thread is being cut. 


N OPERATION the ways of the lathe 
are kept well oiled and free from grit. 
The tailstock slides along the ways in the 
same manner as the.carriage on a bolt cut- 
ter. The lathe is allowed to run at a speed 
to suit the size of the bolt or thread being 
cut. Reversing the lathe backs the die off. 
A smaller die holder takes dies for ma- 
chine screws. Many of special types are 
used in the electrical and electropneu- 
matic devices on subway cars. One particu- 
lar case calls for the making of hundreds 
of 10-32 studs 3% in. long and threaded 
their full length. 

The screw that operates the spindle and 
the piece that holds this screw in place on 
the tailstock are removed. The spindle is 
clamped in the tailstock and the small die 
holder is placed in the tapered hole that 
ordinarily takes the center. There is a 
clear hole through this die holder, in 
which respect it differs from the one 
shown in Fig. 3. 

The brass rods used to make these 
studs are 36 in. in length. One is held in 
the drawing-in attachment with about 8 
in. of its length extending to be threaded 
by the die. The lathe runs at from 120 to 
150 r.p.m. As soon as the die catches, it 
feeds itself on to the rod until the exposed 
portion is cut. More of the rod is exposed 
from time to time. The threaded part 
passes into the hole in the tailstock spin- 
dle. This is continued until only a \-in. 
length of unthreaded rod is held in the 
attachment. That is cut off with a hack 
saw and the finished rod removed from 
the die with a few turns. The threaded 
rod is then cut into the required lengths. 

In the threading of larger rods, such as 
for 14-20 studs or up to % in., as much as 
18 in. is threaded at a time. 


HE six-tool turret center illustrated 

on page 84 carries hollow-mill hold- 
ers, die holders, drill chuck and a center, 
and it has a place for drills. The turret is 
set at 45 degrees to the lathe center, so 
that the tool not in immediate use swings 
away from the work in the chuck. A pawl 
and thumb-screw holds each tool in posi- 
tion. 

The four-way tool post is considered an 
improvement on similar devices that are 
being marketed. A pawl and nut hold the 
revolving turret in exact position. The 
pin on which the turret turns is threaded 
at the top to take the clamping nut and is 
fixed to the part that rests on the com- 
pound rest. The body of the pin is hollow, 
and through this (Continued on page 107) 


ES, and even more | 
than a thousand 
uses. Kester Meta 
Mender soiders metal | 
as easily as glue stick 
| to paper. The skill is alt | 
inthe solder — requires 
| only heat. 
| in the average home || 
>=s} there are innumerable 
metal articles from attic 
toceHar.Some are abso 
p| futely unservierable for 
é| the lack of a tonch of 
| Kester Metal Mender 
| You know these things | 
weed attention, and yer 
to have some one fix 
| them would probahiy 
f} cont as much as replac- 
ing the articles, 
A touch of heat and a 
touch of Kester and the 
job is done, It’s so casy 
to use Kester that sol- 
dering has become an 
interesting and profit- 
ble tad for thousands 
of peaple. 
; Buy a can from your 
| hardware dealer, gen 
¢ra} store, auto supply 
Piits) mst mectast:4 alt a 
Free Sample 
upon request 


~ KESTER | 
METAL MENDER 


The Houschold Solder 


CHICAGO SOLDER 
COMPANY 
4205-09 Wrightwood Ave. 
— _ Chicago, U.S.A. > 















New Way lacquer 
Spray _. 


Gr 

S 

4 aly fully euaren meee, pray 
@ quick and easy application o 

— auniform, smooth, lasting “‘duco”’ finish 

in fraction of the time needed to brushon. 

can operateit. Adjustable atomizing af- 

fords a continuous spray. For auto, 

oodwork, radiators, screens, ma 






spray gun fet 


Type B—glass container, 8 ft. hose 

foot pump -------- 22 = $3.45, 

Lenton ump, for your air supply 2. 

Postpaid anywhere with booklet of instructions on receipt 

price. Extra Glass or Metal Tanks—25 Cents Each 
Send 10c postage for 3000 word book: 

“How ‘o Do Lacquer”. 
NEW WAY SPRAY GUN COMPANY 


5511 Euclid Ave., Cleveland, O. 
a all 


—a 


Type B 














Print YourOwn 


Cards, stationery, labels, papet 
circulars, tags, menus, ete. 
Save money and time, cut cost in 
half. Sold direct from factory. 
«Pays for itself in a short time 
‘Complete Outfits, $8.85 1 
PP Job Press, é He $29; Rotary $1 
" y Print for Others, ' 
ANG’ All easy, rules sent. Write for 


- catalog of presses, type, 
EXcersioR 


cards, envelopes, paper cutters 
Cone. 








The Kelsey Co., P-33, Meriden, 
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eMeking the Most 


of a Lathe 


(Continued frem page 106) 


holeastud with asquared head passesdown 
to the clamping piece that slides into the 
T-slot of the compound rest. Thus the 
tool is held firmly, yet the turret can be 
turned when the clamping nutis slackened. 
By this means each tool can be gaged by 
the graduations on the cross-feed screw. 

Another product of the shop is the 

ring collet chuck shown in Fig. 5. It is 
alittle different in construction from the 
kinds generally used and has a capacity 
for round stock from % in. up to 3 in. in 
diameter, increasing by eighths. 


HE chuck has a rigid body, one end 
provided with internal threads to fit 
the spindle of the lathe and the other end 
bored to take the collets. The flange of 
the body has holes to take the pin of a 
claw wrench, as has also the clamping nut. 
The front part of the outside of the 
body is turned smooth and parallel and in 
the interior of the clamping nut a corre- 
sponding area is bored to fit this surface, 
which forms a centralizing area and keeps 
the device constantly true. 

The tapered bore in the end of the nut, 
which fits over the end of the collet, is 
slightly arched to insure perfect smooth- 
ness in the working of these parts. The 
collets are bored to the required sizes, 
then counterbored to give the required 
spring, and slotted in the milling machine. 
In doing the slotting, a dividing head is 
used so as to insure uniformity in the 
spring of each segment. 

The only reason why the smallest size 
collet of this chuck is 7% in. is because the 
lathe also has a drawing-in attachment 
that takes sizes increasing by sixteenths 
up to 3 in. 

One other idea for using the lathe, 
which seems not to be generally known, is 
illustrated in Fig. 4, page 84. The joints 
| in the brake rigging used on the trucks of 
subway cars are lined with pack hardened 
bushings, which are made from solid 
drawn steel tubing, cut to the required 
lengths, hardened and pressed into place. 
| The tubings are bought in lengths of the 
| required inside and outside sizes; all that 
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INVEST Q¢ 


... YOu may save f200/ 


Write us now 


for your copy 
of 


this free book 


HE fund of facts in ‘‘How to Judge 

a Used Car”’ may easily save you 
$200 or more in buying a used car! 
Boiled down into ten minutes’ interest- 
ing reading are the safeguards experi- 
enced automobile dealers apply when 
buying used cars for resale. Every para- 
graph is the summary of years of experi- 
ence—every page is full 
of time-saving, money 
making pointers. 


Pictures and text in Pledge to the Public 


this helpful used car 
manual give startling in- on Used Car Sales 
formation never before 
made public. They show 
you what code prices 

















] Everyusedcarisconspicuouslymarked withits 
price in plain figures, and that price, just as the 


mean, why dealers turn price of our new cars, is rigidly maintained. 
the speedometer back to 

zero, how to fix the value 2 All Studebaker automobiles which are sold 
of a used car offered by as CERTIFIED CARS have been properly 


reconditioned, and carry a 30-day guarantee 


a Deen See Se anal for replacement of defective parts and free 


“orphans’”’— and other 


important points the service on adjustments, 

average buyer might 3 Every purchaser of a used car may drive it 

overlook. for five days, and then, if not satisfied for any 
Send the coupon now reason, turn it back and apply the money 


paid as a credit on the purchase of any other 
car in stock—new or used. (It is assumed 
that the car has not been damaged in the 
meantime.) 


for your copy. Learn 
how to get more for 
your motoring money. 
Invest 2c in a postage 


Gea 


| is necessary is to cut them up. As the | St#™P — you may save 








1927. The Studebaker Corporation of America 



































4 tubings are of a diameter too large to $200! 
finish eS wey ~ _ in the spindle of the ' 
af- | lathe, a 6-ft. length of the tubing, which : : 

fee f | isall the lathe will take, is held in the dog Sign and mail the Coupon NOW! 

an chuck or the spring collet chuck. The eee en er ~] 

os | spring collet chuck is preferred because it 

rd and | is more accurate and far more rigid than | THE STUDEBAKER CORPORATION OF AMERICA, Dept. E56, South Bend, Ind. ! 

73.35 the dog chuck. | Please send me my copy of your valuable free booklet, “How to Judge a Used Car.” | 
_ The follower rest is fastened to the car- | | | 

ok: riage of the lathe and set up to, the | | 
tubing. A cutting-off tool is held in the l ee | 

ANY tool post in such a manner as to cut about i 
% in. behind the place on the tubing | Street | 

— where the dogs of the follower rest bear. | | | 

an The first bushing is cut with the finest | | ioe po i 

vn automatic cross feed and when it falls | ! _ = — s 

bapet, another bushing is measured off and the ae _—— — — ee ee — 

= cut started again. This is continued with- 5 

actor) out stopping the lathe. 

+5 oe The same set-up is often used in cutting 

Profit. — pokeagg bar stock and other work 

paper. nature. es 

a The Great Independent 
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The blade that has 
proven its superior 
qualities by its daily 
performance in shops 
throughout the coun- 
try, during the last 
fifty years. 


Metal workers and 
mechanics know what 
they can expect of 
Star Blades and they 
are universally ac- 
knowledged and used 
today in the hardest 
cutting jobs. 


Clemson Brothers, Inc. 


Middletown, N. Y. 


MAKERS SINCE 1883 


© 


STAR HACK SAWS 
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Models Made from 
Our Blueprints 





Harold Barnes, of London, Ont., with a yacht 
made from Poputar Science Montnxty plans 


* AS YOU will notice, I am more than 
pleased with the sailing ship and 


| think that if other boys see this they 


might manage to get one,” writes 
Harold Barnes, of London, Ont., Canada, 
referring to the racing yacht model shown 
in the above illustration. He built the 
boat from instructions published in the 
July and August, 1926, issues of PopuLaR 
Scrence Mon tu-y and plans given in our 
Blueprint No. 48. 

The toy motor boat was made by 
W. E. Owen, of Cedar Rapids, Ia., after 
our Blueprints Nos. 63 and 64. He says 
that it required thirty hours to construct. 
It is driven by a spring motor and has a 
speed of about three miles an hour. 

These blueprints, as well as many con- 
taining designs for models of historic ves- 
sels, can be obtained from our Blueprint 
Service Department for twenty-five cents 
each. See the list on page 101. 





bo ry 


A toy boat built by W. E. Owen, of Cedar 
Rapids, Ia., after Blueprints Nos. 63 and 64 





WHEN pressing men’s ties, cut a tapering 
piece of cardboard and slip into the tie, 
small end first. This will hold both lining 
and material taut and prevent wrinkling. 
After pressing one end of the tie, insert 
the cardboard form in the other end and 
press that. The cardboard around which 
laundried shirts are folded serves well 
for making the forms.—C. H. Noyes. 
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Knives That Bite 





A Light Weight Knife 
for Heavy Work 
The blades in this knife are 


super-sharp—hand-honed at the 
factory. 


They are made of the best 
high-carbon blade steel obtain. 
able, uniformly hardened and 
tempered to the proper degree, 
The edge that bites will last, 


This knife is light in weight, 
You can carry it in your pocket 
without knowing it’s there, but 
it is sturdy—built for hard, prac- 
tical use by carpenters, skilled 
mechanics and amateur crafts- 
men. 


Has a good-size, heavy-gauge 
clip blade, a pen blade and a cut- 
off pen blade for scribing, cutting 
builders’ paper, canvas or other 
heavy material. Shinbone stag 
handle with spun _rivets—no 
cracked handles due to ham- 
mered rivets. Nickel silver bol- 
sters and shield. Brass linings, 
Beautiful finish throughout. 


Ask for Remington Knife No. 
R4413. Sold wherever good cut- 
lery is sold. If your dealer hasn't 
it in stock, send us his name and 
$1.50. The knife will be for- 
warded promptly, postpaid. 


Remington Arms Company, Inc. 
25 Broadway New York City 


Remington, 


© 1928 R. A. Co. 


























ETTER BOATS 
at Lower Prices 





The BEST that Motor Boats 
Skill and Experience can 
TWO BIG FACTORIES 
Our complete line of 22 models offers you a variety! 
choose +— —— + from ae you. 
we ve Ce) 
=: bind of boat in whieh you are interested. 


nw ROMERRILENOS: POMS mee i 
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"Refinishing a Canoe 


(Continued from page 90) 
are less likely to produce runs on 
urface when applying the varnish 





site 


best, as you 
the uneven § 
wae — the canoe bottom up. If the paint 
is not too thick and is not cracked, you may 

sand it down to a clean, fine-toothed surface 

and refinish in the same color with one coat of 

= canoe enamel or ready mixed color and 
marine varnish, or in a different color with two 
: coats. In either case the color coat or coats 
ife must be followed by a flowing coat of clear 
varnish. One word of warning is necessary: 
u have been polishing your canoe with wax 


tt wash it off very thoroughly with hot 
. = water and washing soda before sandpapering 
it the the surface and applying enamel or varnish, 


neither of which will dry over the least trace 
of wax or oil. . . : . 

best If cracks show in the paint, or if your in- 
quisitive knife blade unearths half a dozen dif- 





tre: ferent shades in scraping its way down to the 
and buff-colored filler, it is time to peel off the old 
“gree, coats and give your canoe a new lease on life. 
t. This may be done in various ways, one of 
| the simplest of which is to use hot water and 
eight. ‘ lye. Wear rubber gloves to do this, for the 
ocket stuff will burn like fire and the sores will be a 
long time healing. The lye must promptly be 
, but washed off, too, for it will eat canvas as well 
prac- as paint. 
‘illed ; 
rafts- NOTHER popular method requires the 
use of a gasoline blowtorch. The torch SNT there a restless “want-to-go” feeling 
is held to the paint with one hand while a sharp " ’ > 
auge putty knife, — in the — —_ off the in your blood these days? Remember 
burned paint. It is easy to burn the canvas iste er ae ‘ 
_ Cut- and fede to run your scraping hand into that last vicious strike when the biggest 
tting | f | the rebounding flame of the torch. one got away? He’s still there — a year big- 
other In every case when the old coat has been h . d i f ! 
removed by the lye or torch process, it will ger, a year hungrier — and waiting tor you 
Stag be necessary to fill the weave of the canvas. ‘ : 
—no||f | This may require several coats. While a filler Go there after him on a Harley-Davidson 
1am- of white lead and oil is often used, I prefer, 


Twin. Crowd your vacation days and week- 
end trips with added hours of healthy, 
thrilling sport. Over any highway or trail 
this famous mount will carry you swiftly, 
safely and comfortably. Lots of room in 


bol- because of their greater elasticity, the special 
. fillers manufactured by the canoe companies. 
Ings. The old reliable sandpaper and elbow 
grease serve very well if there are not too 
many coats to be removed; but if one of the 
No. glass-hard floor varnishes or enamels has 






















cut- been used, _“ will be — resort ~ one 
° of the more drastic methods. you elect to . 

a use sandpaper, throw it away as fast as it the sidecar fora pal and youroutfit! 

an becomes clogged. Don’t use a block to wrap \ , 

for- a gg * for your hand fits sar rounds and al You can easily afford the Harley- 
ollows of the hull and the block does not. Shey . : 
Before painting, rub the surface smooth with oe Aa Davidson Twin. Costs only 2¢ 
fine paper. Wis Varian per mile for gas, oil, tires — ev- 

nc. If, after the old paint has been removed, the SUNS. onal hine! Sold 1 $ 310 

k City weave of the canvas shows even slightly, a CHS eo erything: Oo as 1OW as 







coat of filler, thoroughly rubbed smooth, is 


f. o. b. factory — on easy Pay-As- 





FRG Os || = 





sufficient, but if the first looks uneven a sec- 
ond will do no particular harm. Have the 
paint thin enough to spread without brush 
marks and allow at least twenty-four hours 
to dry before varnishing. 

To the first coat of varnish should be added 
about twenty percent pure turpentine. After 
it has thoroughly dried, it should be carefully 
rubbed with the finest sandpaper. The second 
coat of unmixed varnish is applied, rubbed 
smooth and followed by a third, which is the 
final or flowing coat. For this coat, which 
gives the desired depth and luster, pick a dry, 
warm day with sunshine and a bit of breeze, 
for varnish is sensitive, and the weather ma- 
terially influences its action. 

Wales and decks come last, as the canoe 
rests on the wales while most of the other work 








expenses. Costs only $235 f. 
o. b. factory, completely 
equipped. 


desirable as a groundwork for your color coat. ° . 
For the latter select a first-class coach paint, The Rngaitowrs youl aN You-Ride terms. 
ground in japan, and mix it with pure turpen- ical ts ok ten 4 
oA pe ly ves with a er “4 ever built. ‘Travels 80 miles See your dealer today. 
ristied color brush. O t is usual per gallon of gas—one cent 
“y ee eee ee per mile pays:all operating Send the coupon for catalog. 


Hariey-Davipson Motor Co. 
Milwaukee, Wis. 


f  Dept.P.S. 












HARLEY-DAVIDSON MOTOR CO., 
Dept. P. §., Milwaukee, Wis. 


CJ Interested in Twin [1] Single. Send illustrated catalog.. 











Mall is being done. sey 
sevestal Large dents may be filled with a plastic wood Address 
ay filler, or the damaged places may be cut out City.... State 
and inlays substituted; (Continued on page 110) SO Oe we eRe SST oem 
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Do You Own 


a Saw? 


Let Us File It 
By Machine! 


Then you can see for yourself how 
much Faster, cleaner, and truer your 
saws will cut when filed on the Foley 
Automatic Saw Filer. You'll under- 
stand why men like you are making 
as high as $15.00 to $20.00 extra cash 
every week in spare time with a 
Foley. Let us prove that you can 
easily make that much and more, or 
have a big paying business of your 
own filing‘saws by machine. Send us 
some saws to file as a demonstration. 


FOLEY Automatic 
SAW 






Money 
Filing Saws by Machine 


Get a Foley and you can easily have 
a money-making business of your own. 
No canvassing! Hundreds of saws all 
around you need filing many times a 
month—c arpenters, contractors, 
schools, woodworkers, factories, farm- 
ers, homes. You can make their saws 
cut better than new with a Foley. File 
them much faster than the best hand 
filer. Give them ‘‘while you wait” 
service. No eyestrain. Easy to do. 
You’ll make big extra money, or better 
yet—get into business for yourself! 


Special Demonstration Offer! 


—to file some of your saws on the 
Foley for a slight service fee. Mail the 
coupon—we'll also send you a F R EE 
plan that will help you get your money- 
making saw filing business started. 
Here’s the coupon—mail it now. 





Foley Saw Tool Co., Inc., 1001 Foley Bidg. 

9 Main St., N. E., Minneapolis, Minn. 

Please sen‘! me the special demonstration offer to 
Foley file some of my saws, and also the FREE plan 


that will help me get a money-making saw 
business going at once. 


Name 





Address 





City State 
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Refinishing a Canoe 


(Continued from page 109) 





FRONT 






LINSEED O1L7] 


— 
STIFF WIRE 








FRONT CATCH 


A container for brushes easily made from 
an automobile oil can or a large syrup can 


small dents may be scraped smooth, treated 
to two or three coats of varnish and rubbed 
down with extra thoroughness. 

A word in regard to color: Many colors 
wear poorly, particularly dark and flashy 
colors, which look cheap the moment they 
receive a little hard usage. Tints—grays, blues, 
greens, tans, browns—hardly show scratches 
at all and are easily kept clean. A new varnish 
coat or even a thorough polishing will make 
them look like new, provided the color coat has 
not been materially damaged. 

If the varnish is at body temperature when 
applied, it will flow out and dry better. Your 
containers of paint and varnish should be 
scrupulously clean, and you should move about 
the job slowly to avoid stirring up a dust. 


SUGGESTION for making brush con- 

tainers and varnish cups is given in the 
illustration above. There are also two dia- 
grams on page 90 to illustrate how varnish is 
applied. It is first brushed on quickly and 
freely with back-and-forth strokes, covering a 
convenient area, say one foot square. The 
surplus varnish is then removed from the 
brush by scraping it on the edge of the varnish 
cup or Over a wire inserted through the top of 
the cup for this purpose. The surface just 
covered is next ‘ «laid off” with light strokes 
made in one direction only and at right angles 
to the strokes of the first operation. The 
dotted lines in each diagram show where the 
strokes lap over the area already varnished. 
Start at one end of the canoe and, of course, 
do only one side of the canoe at a time. 

You should buy and use the best brushes, 
which you can wash out with turpentine, soap 
and hot water and lay away for future use. 
And don’t let some wiseacre buy your canoe 
at half price after you have denuded it of its 
excess paint, for you then have the job three 
fourths over, and the last quarter is by all 
odds the most enjoyable. 





Britutantty colored marbled paper, which 
has many uses in craft work such as for making 
lamp shades, covering fancy boxes and decorat- 
ing novelty furniture, can be prepared easily 
and at little expense. Obtain artists’ oil colors, 
which come in tubes, and dilute a small amount 
of each with turpentine. Fill a tray with water 
in which a small amount of gum tragacanth 
has been dissolved—just enough to make the 
water slightly gelatinous. Then stipple or 
throw the paint with a stiff brush on the 


Finer Evinrudes for1928 


Suteh— 2 m. p.h. and better with hydroplane 
one te 8 H.P. to 16 H.P. Only 85 iby. 
Ponsa to 30 m. p. h. with hydroplane— 
m.p.h on modern design famil on Y waa 
12 H. P., a 200% increase. Weight aly 
Fleetwin — a new motor, full 6 H. P. only 55 ks, 
11 to 25 m. p.h. on hydroplane, ro to 18 m. p h, 
on square stern canoes, 9 to 16 m.p.h. on modem 
ign rowboats. 
Sportwin — 9 to 13 m. p. h. on square stern canoes, 
rn 11m. p. h. on onien design souhaal Full 
22 H. P., only 44 lbs. 
Beautiful Evinrude Year Book, free, 
wn payments as low as $30, 


EVINRUDE MOTOR Oa 
2515 27th Street Milwaukee, Wis, 





q EVINRUDE 


The Old 
Reliable 
Credit 


LOF BROS.&CO. iss 


= ee 


GENUINE DIAMONDS GUARANTEED 
AT IMPORTERS’ PRICES 


Send for FREE Catalog 


2000 Bargains in Diamond-set 
sity, Watches, Silverware and Gift in 


cles for every occasion. 


explains 
how to hav ite hi; 
FREEEXA MINATION without sendiogss 


Oe Sees bel aoa Write now for 





Rectangular Wrist Watch 
Ne. 1¢ te-14. x white gold, 15-J . $14.88 
eptional bargain. $1.48 


pee : sina 

24— aaa 
wid ek wh k white ~- — ae 
ae: with 3 Diamond: 




















FREE 
CATALOG 


Just off the p.m 
Shows 50 items d 
tents and other spe 
cialties for fishermen 
and motor campem 


L. L. BEAN 


85 Main St. 
Freeport, Males 


— 4A } oe AND BATTERY SHO 


Soldering & Brazing Cutfits . $8.00 




















water and blow the surface or rock the tray "| Lead Burning Outhts . $18.008 
to cause the colors to flow together and make | Weiding Cutfits .. . . $25.09 
an interesting pattern. Welding Torches « ; - 
To transfer the film to paper, it is necessary Roguisters and Gauges . $9,509 
to place the sheet carefully on the water, lift it Write for full details 
off, then rinse it thoroughly to wash off any /| Superior Oxy-Acetylent 
excessive amount of paint. ‘e Mach. Co. 
1102-E-Hi-Str. Hamilton, Olt 
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(Continued from page 77 








Decorating the base of a smoker’s stand. Hand 

are especially useful for finishing 
wicker, reed and fiber furniture, radiators, 
furniture novelties, and objects with carvings 


gallon of aleohol—can be applied with the spray 
gun if it is diluted at least twenty-five percent 
with denatured alcohol. Do not be afraid to 
thin shellac. A mixture of equal parts of com- 
mercial shellac and denatured alcohol makes a 
good sealing coat; indeed, it is often more 
satisfactory than a thicker coat. 

In refinishing previously finished objects, 
it is only necessary to make sure the surface is 
free from grease, oil, wax, dirt and moisture. 
Then sandpaper to cut the gloss and spray on 
the lacquer coats. In case, however, the piece 
was previously finished with mahogany stain, 
it is well to coat the surface with pure shellac 
to help seal in the stain and keep it from bleed- 
ing through and discoloring the lacquer finish. 








Some types of mahogany stain are almost im- 
possible to cover so thoroughly they will not 
come through in time. 


we can’t we try to lacquer something?” 


Mrs. Andrews interrupted eagerly. 

“By all means. What shall it be?” 

“Let’s start with this old smoker’s stand,” 
she said. 

1 showed her first how to grasp the gun with 
her left hand as close to the working head as 
possible to enable her to hold it steadily. 

“Keep the nozzle eight or ten inches from 
your work,” I said. “Begin pumping and 
make the strokes in line with the hand holding 
the sprayer; this will reduce wobbling and tend 
toward an even coating of lacquer over the 
entire surface. Always spray the long way 
of the surface, which is almost invariably with 
the grain, and always work into corners, not 
out from them. In doing large panels like a 
chair seat or a table top, start in the center and 
hes out. Spray edges, moldings and corners 

"tg 

Mrs. Andrews was making hard work of it, 
but she quickly learned to take long, easy, 
firm strokes, pulling back quickly and going 
forward slowly, with just enough pressure 
to keep the lacquer flowing through the nozzle. 

Next we refinished a wicker basket. Reed, 
fiber or wicker is sprayed lengthwise with the 
strands one way and then across the other way. 
This is the only way to get the lacquer or 
enamel well into the joints of the wicker. 

. As soon as you are through,” I went on, 
the sprayer should be cleaned—immediately. 
f there is any lacquer left, pour it into a 

container and seal it up. Be sure to mark it, 

so you will remember it has thinner added. 
en rinse out the tank with a little thinner, 
and also ‘Squirt some of the thinner through 

the working head (Continued on page 112) 
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Files That Save Time 


111 






Files have a lot to do with 
the Average Golfer’s Score 


Bill Creavy, pro at the Bonnie Briar Golf Club, 
Larchmont, N. Y., says: 


“The average golfer may not know it but files 
have a lot to do with the average golfer’s score. 
The file is responsible for the bevel on the head of 
the driver, brassie and spoon. Every golfer has 
his own particular stroke. They all want differ- 
ent angles on their wooden clubs. It is for this 
reason that we use nothing but Nicholson Files. 
Their teeth bite into the hard wood and get just 
the right angle on the head of the club that each 
individual golfer desires.” 


You can do hundreds of jobs faster with NICHOLSON 
Files. Their capacity for working at high speed accounts 
for their popularity in industry as well as the home 


Booklet “Files and What They Will 
Do For You” sent without obligation, 


NICHOLSON FILE CO. 


25 Acorn Street 
sHOlSo, Providence, R.!., U. S. A. 


USA.—A File for Every Purpose 
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SKILL—it’s easy when 
you have good tools! 


T° approach the finished work of a 
skilled mechanic, one should acquire 
and use the same high-grade tools. Here, 
for instance, is the newest thing in clamps 
—the clamp with multiple disc clutch and 
fourwheel brakes, the“wheel base” being as 
longas any piece of 34" pipe you wantto use. 


“PONY” CLAMP FIXTURE 





A few odd lengths of pipe and these fix- 
tures are all you need to make a whole 
series of clamps. 


Malleable iron castings, enameled, with 

steel screws, Acme type threads, per set 

(without pipe). ° - «+ $1.80 
(Postage extra, mailing weight per set 3 lbs.) 


DOWELING JIG 


Here’s another 
tool that pro- 
motes skill—a 
doweling jig 
that enables 
zoe to drill 

oles any- 
where you want them—end, side, or edge 
of your stock—with amazing speed and 
accuracy. Makes the most complicated 
doweling job a joy to accomplish. Fully 
described in our catalog 615-P. Complete 
as shown with five guides, $2.60 postpaid. 





nousenoLD EN 
Atext book of 196 pages _ |i 


on the use of woodwork- 











ing tools, written in non- | 
technical, simple lan- 

guage all may under- 

stand. Containsclearand 

detailed directions for 

making many household conveniences 
such as porch swings, trellises, window 
screens, etc., and for doing all kinds of 
repair work. Profusely illustrated with 
diagrams. . ° - Postpaid $1.65 


Hammacher 
Schiemmer 


a 
4th Ave. at 13th St. 
New York, N. Y. 
Since 1848 
Send for this Guide to 
the world’s best Tools! 


Hil 















Hammacher, Schlemmer & Co. 
Kindly send me your FREE catalog No. 615-P 
—all about Tools for the Home Workshop. 
Name ___ 
Address 


























Hand Sprayers 


(Continued from page 111) 


and nozzle by stroking the pump a few times 
with the top of the tank fastened on.” 

“Easier than cleaning out brushes,”’ com- 
mented Mrs. Andrews. 

“No harder, anyway,” I agreed, as we turned 
our attention to refinishing the top of a small 
table. “And besides this plain work, there 
are, of course, some ‘fancy’ things anyone can 
do with a spray. For instance, there’s shading. 
It’s not nearly so difficult as it looks. You 
simply hold the gun at a forty-five-degree 
angle, about four or five inches from your work, 
and move the spray more rapidly over the sur- 
face than in doing solid covering. It is better 
to apply the desired density of shade by moving 
the gun rapidly back and forth over the surface 
several times than to try to get it all in one 
operation. 

“Then there’s stenciling. Some amateurs 
have done attractive work by spraying lacquer 
colors through a stencil. You have to be care- 
ful, though, for if the color runs over the edge 
of the stencil it can’t be wiped off as easily 
as an oil color. Nevertheless, the sprayer offers 
about the only way you can stencil with 
lacquer. If you try to pounce it on with a 
brush, you are likely to soften and pick up the 
under color. Personally, I prefer to use oil 
colors for stenciling rather than lacquer, 
whether applying with a spray or brush. 

“One more point: Besides this type of 
sprayer, you can now obtain another and 
slightly more expensive design in which the 
pump and the spray gun are two separate 
units, with a rubber tube connecting them. 
You work the pump with your left hand, as 
if it were a tire pump, and guide the spray 
with your right hand. The pumping motion 
then does not interfere in the least with the 
accurate control of the spray.” 

“Guess I'll be trying all this ‘fancy’ work 
before long,” put in Mrs. Andrews. “I’m 
going to get a hand sprayer right away and 
see first what I can do in the way of painting 
some of the new and very attractive pieces of 
unfinished furniture the department stores 
are featuring.” 


Improving a Paint Sprayer 
Aves experienced trouble in the use 

of a hand spray gun because the pump- 
ing motion throws the guiding hand off the 
work, I rigged up the device illustrated below. 
It is a great timesaver and does better work 












HANDLE 
SOLDERED ON 


SSD 


ee 


ORIGINAL FORM 
OF SPRAYER 


How the original 
hand sprayer is cut 


in two and the 

pump mounted on 2 mio] 
. SPRAYER q 

an upright support. it) 

The paint con- —aoe a 


tainer must be free 
from inflammable 
liquids when the 
handle is soldered. 
A small coil spring 
should be put over 
tubing at pump 
end to avoid kinks 


than a brush. I have used it in refinishing 
several bedroom sets and in lacquering an un- 
finished breakfast set. The frame is of pine 
1 by 3 by 28 in., as I am rather tall; the foot 
is 12 in. long.—GrorceE V. BAKER. 
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Signed off | 


Tuat’s what my set did. 
Loose ground-wire. Found it 
in a jiffy with my flashlight, 
Everything okeh in a minute, 
Might have missed another 
good “Eveready Hour” if ] 
hadn’t had that flashlight, 


A flashlight is certainly the 
handiest household implement 
we own. I wouldn’t use any 
but genuine Eveready Bat. 
teries in ours—same brand ag 
on my “B” circuit. Depend. 
able—they are always there 
with light when you need it. 

Get the flashlight habit— 
it’s one you won’t want to 
break. And always use Ever. 
eady Batteries. 

















lo Better than a Brush 


for those 38 home uses already found for 
brushing Duco and other brushing lacquers. 
Quicker, easier, no muss or fuss. Smoother, 


richer finishes. 


But That’s Not All 
Lacquer-Well Sprayer has 8 other 
uses: oiling car Springs, whitewash- 

Sites sadien Si see eae 


ing, regil ng 

















* Well SPR AYER 


epraying gardens, ete 







and results to any outit 
5 within three times it 
price. 
We Pay Postag: 
Master outfit (at top), $45 
ame, less tire pump, $2.75. Hai 
with on ro ; keeping bo 
wi screw. 
colors or Hquias. Ste ene. Send 
or 01 re a e 
anywhere in U- 5. or Ganda, "Liew 
’ ture free on request. 
The Lacquer-Well Spray Co. 
2018 E. 105th Street Cleveland, Ohle 



































Model Ship Builder 

Construction Sets And Al 
Sorts of Separate Parts 
for the MAYFLOWER 


Think of the pleasure of being lt 
to work right along on your moi 
without any worrying about suite 

e material for every part. 
Mayflower construction set contains all the life 
of the proper thickness cut close to shape as 
as all material for deck fittings, masts, y 
cloth, finest rigging lines, etc. Everything to pro# 
specifications. You can save time and money 
purchasing one of these sets. Our large ill 
catalog describing this set and showing reprod 
tion of photos of various other models together wit 
prices on rough hulls, blocks, dead eyes, guns, & 
chors, capstans, etc., sent postpaid upon 
of 10 cents (coin preferred). We can also 
construction sets for other Popular Science | 
and the world’s most famous — ~ 
Beautiful Flying Cloud. Be sure and send for #@ 
catalog before starting your model. 


MODEL SHIP SUPPLY CO. manu, 


—— 


A definite program for getting ahea 
financially will be found on page fot 
of this issue. 
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The Mayflower 


(Continued from page 92) 





Looking down on the bow—a view to show the 
shape and decorations of headrails and trail boards 


the anchor cables (see our Blueprint No. 865). 
On the outside of the bulwark, between the 
first and second gun ports, there will be chess- 
trees. These are 335 by 75 in., of hardwood, 
fitted into the wales above and below, with 
é-in. holes through them and similar holes 
through the bulwarks just forward of them, as 
leads for the main tacks. me 

Lines may be scribed on the hull to indicate 
the joints between the planks, but these must 
be done carefully or omitted. A flexible strip 
of wood makes the best straightedge, and a 
blunt scriber, such as the corner of a putty 
knife, will indent the wood without tearing. 
Space off evenly between the wales at about 
\4-in. intervals. ; ; 

If the lower part of the hull is to be painted, 
it need not be marked, but if it is to be natural 
wood color, then ‘it -also should have plank 
marks. To get them about right, divide the 
hull amidships and at the ends into an equal 
number of spaces and scribe in evenly flowing 
curves to these marks. This will make them 
fanwise—wider amidships than at the ends. 

That about completes the outside. Let us 
do some work on deck, so that we can get the 
handrails up and do some coloring. 

Right around the edge of the upper deck 
(waist) lay in a covering board (called water- 
ways at the sides) 75 thick and \ in. wide. 
Across both ends of the higher decks, and also 
at the sides, if you wish, lay similar pieces. 

Inside the bulwarks of the upper deck there 
should be 20 timberheads to a side, but if we 
put in seven spaced as shown on the deck plan 
between the gun port and the forward bulk- 
head, with three abaft that, that will be suffi- 
cient. They are a full (Continued on page 114) 
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Cross section of the ship looking toward the 
stern. The forward posts of the little belfry 
are carried on brackets which project from 
the first bulkhead; the other two posts are 
on a line with the handrail supports 
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She can't /e// you 


all she sees.. 














— when it comes to half-clean faces! 


Gee things she 4as mentioned .. . 
his curly hair, his clean white teeth, 
and how well he looks in evening 


clothes. 


But she can’t tell him that her sharp 
woman’s eyes have discovered what 
his mirror didn’t—the pore-dirt that 


hides in every face. 


The air about you, according to the 


scientific study made b 
the U.S. Weather Bureau, 
is alive with millions of 
tiny specks of dust and 
soot. Too small to see, 
these particles float onto 
your face. Cling to the 
skin. Work into the 
pores. Get jammed under 
the skin. 

Surface washing can’t 
budge pore-dirt! These 
photos show that. And 
theyshow oneotherthing, 
too —that Pompeian 
Massage Cream rolls every 
gtay speck free! 


Rolls out pore-dirt 
that washing never 
reaches 


Photo Number One, 
taken under the lens of a 


portes. 


microscope, shows a section of skin 
before this pink cream was rubbed 
in. See for yourself the dirt in the 


Now look at picture Number Two. 
Some difference! Notice those dark 
martks—dried pellets of cream gray 


with pore-dirt that just a few minutes’ 





1. Photomicrograph taken under 

lens of powerful microscope show- 

ing section of skin before using 
Pompeian Massage Cream. 





2. Photomicrograph of skin after 

using Pompeian. Compare the 

skin tone. Note the dried pellets 

of cream, dark with pore-dirt that 
has been rolled free. 


massage rolled out. 


Remember, all the sur- 
face washings in a blue 
moon wouldn’t have re- 
moved that dirt. But now 
—there’s skin really clean! 

Try Pompeian today. 
Give yourself a brisk two- 
minute massage, 

Pompeian not only 
spruces you up with a 
gloriously clean feeling 
but sets you on your way 
with a complexion as 
glowing asa man just back 
from a long vacation. 


Let this FREE test 
convince you 
Pompeian is 60 cents at 
any toilet goods counter. 
You’re welcome to test it 
FREE. Fill in the coupon 

below and mail it now. 


POMPEIAN MASSAGE CREAM 

















The Pompeian Company, Dept. 
901-E,595 Fifth Ave., New York. 
Canada: 72St. Ambroise St., Montreal 
Gentlemen: Please send me a free 
trial tube of Pompeian Massage 
Cream... enough for two cleans- 
ing, invigorating facial massages. 
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s : . 
' “~ LUMBERME 
, HE experience of big woods saw- ( 
; users has been pooled with the ex- \ 
perience of Simonds craftsmen and ~\ 


steel-makers. The result is the Simonds 
Crescent-Ground Cross-Cut Saw, which 
keeps its sharpness longer, cuts faster, CN 
: and endures abuse better than other 
a cross-cut saws you can buy. Specify 
Simonds for economy. 












pp LULL xz 
| Jeter; . Vim Wn 





Ls” es | ‘'S) 
SIMONDS SAW AND STEEL COMPANY 


“The Saw Makers” Fitchburg, Mass. Established 1832 


BRANCH OFFICES AND SERVICE SHOPS IN PRINCIPAL CITIES 








ed Arrow 


~another newcomer 


Here’s rocket speed in a dashing, swagger model as new and 
bright as the rainbow after a squall. 

Sturdy framing, corrosion resisting Armco plates, lifeboat air 
chambers make the Red Arrow a true member of the Mullins 
family where safety and long life go hand in hand with beauty 
and speed. . 

Thanks to Mullins production methods, here is a speedster that 
2 ust has everything—and just about hits bottom on price—way 
low what it looks like. 








Stern view of Red Arrow show- And thanks to the 1928 model Duplex hull, you can have your 
ingone ae Siowe Arrow equipped with the Gray four-thirty, the bigger Uni- 
on tr , with d tabl versal Super-Four, or buy it without the motor for use with one 
reardeck section removed. or two outboards, 
/ But, you want to know a lot more about it. Ask us 
tosend youacopy of the new 1928 four color “Book 
/ of Boats.” There you'll find all the dope. 















Four Sea Hawk Models for 1928 
in Armco Metal or Aluminum. 


MULLINS 


MANUFACTURING CORPORATION 
301 DEPOT STREET - SALEM, OHIO 


The side view gives 
a splendid impres- 
sionofthecleanracy 
lines and harmoni- 
ous proportions of 
this tom 
speedster. 


May, 19% 
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7s in. square set into or onto the wa 

and go to the top edge of the bulwarks, Cr 
them a shade long, then file them down level, 
They are all the better for being nailed thro h 
to the top wale, which we call here the waist aL 

Four a side will serve on the half deck. The 
butts of these and those on the poop and fore 
decks should be sunk into the deck and extend 
up to the height of the top of the handrails 
There will be five on each side of the poop deck, 
and six, including the corner ones, on the fore. 
castle. 

When these are all firmly in position, take a 
strip of rattan (cane) spline or other flexible 
material about ;’g by 1 in. and nail and glue 
it to the side of the sternboard and to each of the 
timberheads. Bend it sharply so that it will lie 
along the edge of the first dip, and butt it into 
the wale below. Repeat this for the half deck 
and forecastle rails. 


HE outside is now ready for coloring. 

Below the load-water-line the hull may 
be painted an antique white or stained a 
natural dark wood color. I adopted the former 
plan, but afterwards felt that the dark stain 
might have been better. If it is to be painted, 
apply three or four coats of flat white well 
rubbed down between coats. Make the last 
coat thin and into it rub raw sienna, with here 
and there Vandyke brown and some dark green 
and with perhaps some so-called “light red” oil 
color wherever there might be rusty stains. The 
upper parts of the bulwarks and head rails will 
also need a couple of white priming coats. 

For the natural wood parts use stains rang- 
ing from light oak, through rich browns, to 
nearly black, with touches of green, and per- 
haps some deep red along the wales. The 
channels should be black and the outsides of 
the gun ports, nearly so. The decks and in- 
sides of the bulwarks will be a light brown 
(weather-beaten light wood), with the timber- 
heads a shade darker. 

When colored, the whole should be given a 
thin coat of shellac or varnish—enough to 
bring up the color but not to make anything 
shiny. I find a piece of ink eraser the best 
thing for removing shine from small surfaces. 

On the upper parts aft and the headboards 
may be painted a characteristic design of that 
time, which is a pattern of triangles in black 
and white. I permitted myself some red tri- 
angles on the upper bulwarks and trail boards. 
None of this should be too bright and new 
looking. 


O RETURN to the deck: The mast holes 

should be bored next. Their positions may 
be seen on the deck plan. On the deck will be 
noted flat pieces representing the mast part- 
ners. 

The hole for the mainmast will be 3°; ia., for 
the foremast, 14 in., and for the mizzen, 35 in. 
in diameter. All must be on the center line, 
but at different angles with the water line; the 
main rakes one part in thirty parts aft; the 
fore, the same, only forward; and the mizzen, 
one in twenty aft. Cut two blocks of wood at 
the angles indicated to serve as guides in bor- 
ing the holes. The assistance of some one to 
help you “sight” the bit will make this opera- 
tion easier. 

The bowsprit enters the forward deck to the 
starboard side of the stem; the hole is bored so 
that the heel will pass the foremast, yet the 
outer end will fall on the midship line. The 
diameter is 14 in. 

The main hatch is 3 by 154 by 334 in. The 
sides should be made from %-in. wood, with 
their ends shaped to follow the camber of the 
deck. Their inside edges should be rabbeted 
to take the three gratings, which, however, may 


be in one piece, as previously described. In- | 


deed, the whole hatch may be made in one 
piece, with the 
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4 rn )- zune 
The Mayflower : . “I was simply delighted—I ‘KYANIZED two bedrooms and => 
(Continued from page 114) gag - ‘ the furniture in them. Then I ‘K YANIZED' the kitchen and = 
eTways | hol nched in or neatly painted ; : ‘ eon wubtene iad funiture with RY ANIZE igen = 
i es pu . 4 : == 
. Cut | hl po P sso knightheads, but only the , —Mrs. M.E. T. White, Calgary, Alberta, Canada. = 
\ level, main and mizzen show. They are shaped as => 
rough shown, with three fore-and-aft sheave holes =| 
St rail, nda staple on the port side. They are firmly = 
- The pee into the deck so as to -_ with — —— @ Ps => 
cd Tote the mizzenmast there is a fife rail set R h 4 = 
xtend ae stanchions, and abaft that a little | = enew wit Qi LZC = 
an hatch over the _—— . It may havea grat- | = P m => 
ing or semicircular hood cover. = = 
e fore- ~~ capstan can be made from one piece of | = Beautify with Decals = 
soft wood, with its long notches cut out with | = ; : : ; ; =i 
take a a penknife. The lower end extends and is set | = boy can work miracles with Kyanize Celoid and a set of Kyanize Decals ES: 
exible in a hole in the deck. This shaft actually had | = on those shabby pieces of furniture that seem so useless or out of date. = 
d glue another capstan built onto it on the lower deck, | = Select the tint or color you prefer, then simply brush it on. It really isn’t =: 
of the but this does not show in the model. = work. Then as soon as it is dry—it dries with a velvet-like, hand-rubbed =: 
vill lie Just abaft the foremast is a little hatch with | = surface—apply the Decals, which are exquisite floral and silhouette dec- = 
into two holes in it. These lead to the foreknight | = orations. This can be done ina minute. All you have to do is wet the = 
deck below. This hatch should not be fastened down | = Decal with a little water and apply. : = 
until the halyards have been roved through the | = _ Kyanize Celoid Finish is very durable, waterproof and sanitary. It comes = 
; holes. = in a wide variety of tints and colors. On walls and woodwork it is easily = 
oring. = and quickly applied, giving a long wearing finish—washable and sanitary. = 
ma 5s = Send 10 cents for the latest edition of our booklet in colors, **T’ = 
1ed : de aad ee =< pe —_ se Painted Things” or if your dealers ——- supply you with KYANIZE, ed = 
) Fs y = $1.00 for a special trial pint can with brush and booklet included. = 
— at the after end another, stopping short of the | == A = 
stain ladder positions, with six holes. = Special $1.00 Offer , ES 
nt At the fore end of the half deck there is the | __ | Jf pour deater cannot suply zow, sends hit name and $1.00. We will fr, 
= belfry. A brass bell may be bought from a | 2 brush to apply it and our new book, “The Charm of Painted Things”—all for 
, ast dealer in ship model supplies, or one can be | == $1.00. State color desired. CELOID TINTS: Sunset Pink, Orange, Havana 
here turned from brass, lead or wood. Two little Prawn, Grate Grex, Gulf bine, Mellons Cream, Niagara Groen, Bisse Grey 
een brackets extend level with the deck to take the 
‘<a forward posts for reg oe the — a BOSTON VARNISH COMPANY 
fe: the four belfr: sts, the sides and the roof an : 
s will glue them eration. Suspend the bell from a 56 Everett Station Boston, Mass., U.S. A. 
cross pin; then bore right through the roof and 
: legs and drive pins through, to stick in the deck 
» to and the brackets. Running from the belfry to 
mg the ladders are short handrails, and a similar 
The one extends across the poop deck. 
8 of Make the ladders as small as you can man- 
 in- age by gluing the steps into saw cuts in the 
— sides, at an angle so that the ends and steps 
ber- will be horizontal. Glue and nail them. i 
On the poop deck there are postlike cleats, 
- set through boards between the timberheads, 
to but ordinary cleats will serve. 
hing In various positions shown between timber- 
best heads are cleats and pinrails. The shape of 
— these can be seen in the deck plan (Blueprint 
No. 84). It is easiest to make a strip to the a 
section shown, sawing it off to the right thick- 
ack ness and finishing it with small files or a pen- I used 
tn- knife. These must be nailed through as well as és 
rds. glued. Some are upright, some horizontal. - a 
_ They will be needed to belay ropes to. — = 
The shape of the guns and —— can be = 
seen in the deck plan and details. They = 
a a have a rope leading se eyebolts in CELOID FINISH = 
the waterways through the holes in the car- “6 =] 
be riages, and tackles back to ring bolts in the Combined with Ky, anize = 
urt- o- = them in position, the eyebolts Transfer decorations our = 
in the back ends of the carriages can go through PSI 
for into the deck. Similar tn ch + in “a furniture just radiated = 
o hind ™ pred upper om ot if the arg _ good cheer. = 
‘ open. shutters should have ringbolts wit 
a lanyards leading into the hull. John Nichols 
the The boat can be cut from the solid, or in two 11 Irving Place 
= halves separated by a thin three-ply or solid New Rochelle, N. Y. 
at wood keel, stem and stern, all in one piece. It 
oF- should be hollowed and have thwarts, oars, 
to mast, sail and rudder. Thin strips of rattan 
all will make the gunwale moldings. 
h This should keep you busy until next month, 
pe when we shall start the rigging. 
he ian 
he Ir iT is desired to fasten anything to a brick a om 
. = — ee a them in a level mortar ; ’ ie — 
joint. Ii the wall is plastered, find a joint by 
th driving a small trial nail at intervals in a ver- \ TARNI SHE S ¢? ENAMELS 
he tical range of about 214 in. When the joint has 
od — — nails vw be driven ge right or F y F; ° } J d 
y elt, or above or below at intervals of 214 in. ile . io ; ~~ y R 
n- | ‘The safest way is to drill a 14-in. hole and plug 0) OOrs UrniUyre O0AWOI 
1€ it with ash, ~ " spruce wherever the nails or 5 
5) Screws are to be driven.—C.K. = 
7 ral IOMONIN ANNA 
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You can add 
15 years 


to your 


At least 60% of physical and mental misery 

In fact the life 

of the average person would be prolonged 15 

years if people knew how to rule their health 
as they do their actions. 


is preventable and curable. 
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| ENCYCLOPEDIA of PHYSICAL CULTURE 
‘ New 7b Edition ~~ Completely Revised 





down or wearing out of vital organs is 

_ in process. But because there is no 
pain or noticeable symptoms the victim 
spans the little signals of warning which 

ature is constantly issuing until face to 
face with a dangerous disease. 

When one is easily exhausted, even with a 
moderate amount of work—or suffers from 
headache, loss of appetite, a cold in the head 
or on the chest, a dull ache across the back, 
spots before the eyes, ringing in the ears, 
these are all signals, the neglect of which 
may lead to serious—perhaps fatal—illness. 

Yet the cause of degenerative changes are 
preventable if taken in time. In fact, you 
can rule your health as surely as you rule 
your actions. Bernarr Macfadden, the 
world’s outstanding exponent of physical 
culture, has, perhaps, had more experience 
than any other one person in guiding thou- 
sands from physical weakness and ill health 
back to wonderful health and vigor. Out of 
this great experience he has built 


The Encyclopedia of Physical Culture 


This marvelous work gives invaluable in- 
formation on fasting, diet, exercise, and 
hydropathy for both health and beauty 
building. It gives thorough and extensive 
treatment of the laws of sex, the attain- 
ment of virile manhood and womanhood, 
and happy successful parenthood, together 
with details for correct diagnosis and treat- 
ment of all sexual diseases. It contains 
many handsome charts on anatomy and 
physiology. 

It is neither dull nor technical, but is 


Pie: maturity to old age the breaking 


comprehensive and complete in every sense. It is 
the crowning effort of Bernarr Macfadden’s rich, 
full experience in the science of health and physical 
culture. You haven't any idea how valuable it will 
be to you, or how many dollars it will help you save 
each year. What, for instance, would it be worth in 
actual dollars to you to be able to instantly identify 
in its earliest stages any sickness that might over- 
take you or any member of your family? What 
would it mean to you to have glorious health, al- 
most complete freedom from sickness or disease, no 
doctor's bills to meet, no hospital bills to pay, no 
days of suffering or worry, no salary lost through 
absence from business? 


“One of the Best Works on Health 


Ever Published,” says one writer 


Thousands of letters have been written to Ber- 
narr Macfadden commending his Encyclopedia of 
Physical Culture. One (name furnished upon re- 
quest) says ‘‘Permit me to thank you for the great 
work by Mr. Macfadden—The Encyclopedia of 
Physical Culture—which I got from you some time 
last month. I have read much of it already, and con- 
sider it to be one of the best books on health ever 
published. I wish to thank Mr. Macfadden for his 
great work. The Encyclopedia is going to be my 
best doctor now and always.” 

Another man writes: “I cannot express the 
wonderful value of these great books and feel they 
will lead me to a successful married life, as I have 
recently married. They are a plain, sensible and 
priceless guide to a perfect physical life.’ 


A New Edition Just Off the Press 


Six big editions of this popular work have been 
exhausted. And now the seventh edition—great- 
est of all—has just come off the press. This edition 
has been completely revised at great expense. 
Scores of new illustrations have been inserted. The 
binding has been changed to a beautiful all Fab- 
rikoid, more durable than leather. Altogether it 
is the finest edition of the Encyclopedia ever issued. 


10 Days’ Free Examination of 
Entire Set—No Money Needed 


This is the most liberal offer we 





MACFADDEN PUBLICATIONS, Inc. 
Dept: PS5, Macfadden Building 
1926 Broadway, New York City 





SPECIAL 


have ever made on the Encyclo- 
pedia—i0 days’ examination of 
the entire set at no expense to you. 








Send me on 10 Days’ inspection the five volumes of the Ency- 
clopedia of Physical Culture. If I find the set satisfactory I will 
either send $2.00 in ten days and $3.00 a month until $35.00 has 
been paid, or $31.50 cash. If I decide not to keep the books I 


will return them in 10 days postpaid. 
; Foreign orders—Cash in advance 


There is no money needed—no de- 
posit to pay. Just fill in the coupon 
and we will send the five volumes 
to you, all shipping charges pre- 
paid, for your inspection. _ 

Take ten days to examine the 
set. Then if you decide to pur- 
chase send us only $2.00 as your 


Name...... Redenchechsecdecéscssode pcebsbecesces first payment. Additional pay- 
ments may be made at the rate of 

Occupation ...... FR en a eee penthinasseienets pap AV ay Ley dng total 

PR as 6b0se cnc dpvectcedccccess ecrbcreccscocececcces 

ER Si aL bEhad RA Cm dde:s cane sdcoceseensecuceesce 

I asin hd ets bas ode bands 48d ide ecas tres 


Culture Magazine for one year. 


eee ee eeee 


7 understand that this price includes a subscription to Physical 


i 


purchase. 


If you care to pay cash you may do so by 


us only $31.50. This represents a 10% discount, 

you purchase the set at once we will include, 
without extra charge, a one year’s subscription to 
PHYSICAL CULTURE Magazine. 

Remember, no money now, and no obligation tp 
You simply agree to return the books at 
the end of ten days in case you decide not to 
keep them. 








A Complete Education 
in Physical Culture 


HIS set of five volumes contains a 
complete education on Physical 
Culture and Natural Curative Methods 
—the equivalent of twenty compre- 
hensive books on the following phases 
of health and vitality building: 
(1) A complete work on Anatomy fully illustrated, 
(2) A Physiology in plain language, and embrac- 
ing many illustrations. 
(3) A F - gue and comprehensive handbook on 
iet. 
(4) A complete Cook Book. 
(5) A book on Exercise in its Relation to Health, 
(6) A handbook on Gymnastics, with full in- 
structions on drills and apparatus work of 
every sort, with hundreds of illustrations, 
(7) A book iilustrating and describing every form 
of Indoor and Outdoor Sports and Exercises 
—complete courses in Boxing, Wrestling, 
etc. 
(8) Handsome colored charts and instructions fos 
Developing a Powerful Physique. 
(9) A complete handbook on Beauty-Culture, 

(10) The most complete and extensive work on 
Fasting ever published. 

(11) A comprehensive work on Hydrotherapy, in- 
cluding water treatments of every variety. 

(12) A book on Mechanical Therapeutics giving 
full details and scores of pages of illustra- 
tions of physcultopathic treatments. 

(13) A thorough work on First Aid with drugless 
methods. 

(14) A lavishly illustrated work on Diagnosis, giv- 
ing plainly written instructions for de! 
diseases of every sort, and finding their 
cause. 

(1S) A comprehensive illustrated book on Home 
Treatment for All Diseases, alphabetically 
arranged and written in plain language. 

(16) An Anatomy of the Sexual Organs. 

(17) Sexual Weakness and Disease, their Cause 
and Cure. 

(18) Rules for Happy Marriage and Parenthood. 

(19) A complete work on Childbirth—how to 
make it safe and comfortable. 

(20) A practical work on the Training of Children. 


- 








MACFADDEN PUBLICATIONS, INC. 


Dept. PS5, 1926 Broadway, New York 
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Airplane Model 


(Continued from page 82) 


~~ fnished, the propellers should be care- 
ve Se reapered pat balanced. If one so 
desires, the blades can be reinforced against 
splitting by covering two thirds of the blade 
with China silk. The silk can be stuck 

in place with airplane nitrate dope or bamboo 


To es the propellers, cut two shafts 244 
in. long. Turn the ends into a tight loop and | 
t each shaft through a propeller, sinking the 

into the wood at the hub to key the propel- 

ler in . Install a copper washer, pass the 
shaft through the bearing, and turn a rubber 
hook on the remaining end with pliers. The 
ler should be mounted so that the convex 

side is forward and the inner tips move upward 


when rotating. 


HE main or rear wing spars are white 
pine 3 by % by 30 in. There are eight 
ribs of bamboo js by 7g by 4 in. These are 
bent to an even curve )% in. high, the highest 
int of the curve being one third the rib 
length from the leading edge. The two inner 
ribs are located 2 in. — side of the a. 
The remainder are spaced 4 in. apart, leaving W d : h T ] h H e 
an overhang at the end of the spars of 1 in. to 1 ening t e e ep one ori1Zon 
which later are bound the tip outlines. The 
ribs are secured by putting a drop of glue on | 
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the spar at the proper place and then binding An Advertisement of the 
the rib with five wraps of silk thread each way. P 
Dy sending The tip outlines, which are bamboo 7 by American T. elephone and T. eleg raph Company 
I tech} 7x in., are bound to the inner edges of the spars 
intone and extend 21% in. beyond the ends of the | 
alt spars. After the “—e frame is constructed, 
gation to align it and let the glue dry. sa oli a 
——e The front wing, oF elevator, has spars of In THE memory of many Britain. Since then, Mex- 
white pine a scant 3%; in. by a scant )% in. by ee: : : 
| SMA i tee dhol haan he te 2 now living, Alexander © ico has been brought into 
— by 3 in. The ribs are spaced 4 in. apart, leav- Graham Bell made the speaking distance; impor- 
yn ing an overhang of 14 in., to which the outlines 1 h io 38 ae . 
are bound. ‘This wing is constructed in the apparently rash prediction that tant cities of continental Eu- 
aap prener ae Leng — The tip outline the day would come when we - rope have come within the voice 
. The wing covering is bamboo paper. Put could talk to other countries, horizon of the United States. 
Ins a lue along the spars, ribs and outlines on th - : 
; glue along the spars, nd outlines on the 
sic Sefiide ites the paper in piece and enmeth even across wide expanses of Even more important, the 
. = out all wrinkles. Leave about }4-in. margin water. That was shortly after Bell System in the United States 
P all around. After the glue dries, this may be he hi : ‘ 
hases trimmed away with a razor blade. Then give the historic conversation be- now embraces 18,500,000 tele- 
the entire frame, wings and propellers one coat : — 
trated, of dope or two coats of bamboo varnish. As it tween Boston and Cambridge, phones a growth for the past 
mbrac dries, the coating will draw the necessary a distance of two miles. year of more than 750,000. 
ok on dihedral angle into the wings. Bell’s vis; d | W ‘ 
The wings are fastened to the fuselage by : ells hss was made a real- € may now converse with 
teal SS” band under the fuselage and | ity when in 1926 New York and_ each other from practically any 
oka Me London spoke together in two point inthiscountry toanyother, 
motor consists of four strands of 3; . " 
fom Te ity nth sttghine elites t sat way conversation, and when in and may talk beyond our bor- 
ting, propeller. This rubber can be obtained from 1927 this service was opened to ders and across the sea. That is 
as 0 any model airplane house, where you can also h bite be . ° ° . 
diets Geetha, tains weasels cad teekes the public between any point measurable progress in widening 
: Paper. in the U.S bea! : 
a Pa the U.S.A. and Great America’s telephone horizon. 
yw Always launch the model with the wind. To , 
riety, fly the model, adjust the wings so it will make 
ving an easy glide to the ground. If the model 
climbs too rapidly and stalls, move the rear 
igless wing a if it fails to climb, move the = - - 
wa rear wing forward. After a few adjustments, Ww ge U 1 H d 
be * well het sate all hee oice Universa angisaw 
Two additional points might be mentioned ae — has perfected another time and labor saver. It is amazing the work this 
ome for the benefit of those who have never made a oat a 5 in. = 17 tm. elevates for groov- 
_ an airplane model. Bamboo can easily be bent ing. Tilts 45 degrees for beveling. Swings 
by holding over a candle flame. The work on oe 8 Oe ee ee ee 
ause the propellers can be simplified by having the — 4} 
+ ro cut on a band saw at a planing mill, or ED ing for 2-inch Jointer Head. Jointer 
— stocl agua can be purchased from a dealer a —_ => yt po 
oa in airplane model supplies. boards 2 in. thick without stopping. 
al Bunch and Koch 1 ished Universal Handisaw will PLANE BOARDS 
och recently astonishe : 
the old-timers at their aviation field by genom, drum sand: grind, alec sand, rout 
demonstrating a small seaplane model ; Pmmervycrgesa 
} ne rises from the water and flies a | Aisy irce o4-pare booklet deseribine complete line of Boice Saws, Bench Saws, 
- ousand feet. It will be described in an Jointers, Lathes, Drills, Mortisers and Jig Saws. 











catty love. W. B. & J. E. BOICE, vep:.P.s.s-0, Toledo, Ohio © 
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Pipe-smoking Doctor 
Claims Time Record 


for This Tobacco 


Evidently we “started something” in pub- 
lishing pipe-smoking records of old-time 
members of the Edgeworth Club. 






Here is a doctor who writes in from 
Oregon to tell the world that he has smoked 
Edgeworth steadily and exclusively for a 
quarter century. 


Any smoking tobacco that holds a man’s 
affection that long must have some quality 
that commends it to others. Here’s the 
letter in which Dr. Delepine claims the 
record: 


St. Helens, Oregon 
March 15, 1927 

Larus & Bro. Co., 

Richmond, Va. 

Gentlemen: 

I notice with a good deal of amusement the 
challenge of Mr. J. J. Roberts of Columbia, 
8. D. 

For my own part, I must confess to having 
smoked Edgeworth steadily for the last 25 
years. I began before you had started putting 
up the “ready rubbed”’ kind, or at least be- 
fore it was on sale in the Far West. I smoked 
your Plug Cut for two or three years. Then 
I switched to the ‘ready rubbed” as more 
convenient, but identical in flavor, and I have 
used it ever since. 

So you may tell Mr. Roberts, with my com- 
pliments, that although he has done well and 
wisely, he is far from being the champion he 
fancies himself; and for my part, with my 
better showing, I expect to be a long way 
behind many others. 


Yours very truly, 
C. V. Delepine, M. D. 


To those who have 
never tried Edgeworth 
we make this offer: 








Let us send you 
free samples of Edge- 
worth so that you may 
put it to the pipe test. 
If you like the samples, 
you'll like Edge- 
worth wherever 
and whenever 
you buy it, for it 
never changes in 
quality. 


Write your name 

and address to 
Larus & Brother Company, 10 S. 21st 
Street, Richmond, Va. 


Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hold- 
ing a pound, and also in several handy in- 
between sizes. 


—the Edgeworth Station. Wave length (254.1 


On your radio—tune in on WRVA, Richmond, Va. } 
meters) 1180 kilocycles 
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Driftwood Novelties 
Made of Cypress 


By Walter E. Burton 











































Picture frame jj 
in driftwood 
finish; how the 
wood is charred 


























ICTURE frames, book ends, small 
boxes, and many wooden novelties 
may be finished easily to .resemble 
Japanese driftwood. While almost any 
kind of wood that has a prominent grain 


‘will take this decorative finish, perhaps 


the best is cypress. Most home workers 
are familiar with this soft, easily worked 
but astonishingly durable wood. Those 
who are not should add a few boards of 
it to their lumber rack and become 
acquainted with its general utility. 

For a picture frame, cut the wood into 
strips of the desired size and rabbet 
(groove) them to receive the glass, pic- 
ture and backing. Apply the flame of a 
blowtorch to the surface on the front and 
both edges of each piece until a thin, even 
layer of charcoal is formed; then remove 
the charred wood with a wire brush or 
with a stiff scrub brush, leaving the hard, 
less-burned grain standing out in relief 
against the softer portions. 

A thin coat of shellac followed by one 
or two applications of floor wax will pro- 
tect the finished surface. 





After being charred, the wood is cleaned with 
a wire brush applied either by hand or power 























































When stiff pipes refuse to 
turn, the mechanic who 
knows his job calls for a 


TRIMO. 


All steel construc- 
tion and careful 
manufacture 


make TRIMO the 








leader among 
pipe wrenches. 


Replaceable in- 
sert jaws and 
handy nut-guards 
to keep the ad- 
justment true are 
features of every 


genuine TRIMO. 


When You Want a Pift 
Wrench, Buy A TRIM 





Roxbury (Boston), Mass. 


© _TRIMO 


For Forty Years 
The Leading Wrench Makers of America 


set 








© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


TRIMONT MFG. CO., INC. § 













May; 19 


shoul 
smoot 
that t 
and a 
That 
to pu 
cente: 
high 
It 
throu 
squar 
dry b 
the w 
plate 
of the 
the s. 
Inc 
ance 
sheet 
Th 
wires 
screw 
passi 
the fr 
conn 
Th 
top, i 
the t 
for v 











vho 
ra 


ruc- 
eful 
ire 
the 


ng 


in- 
ind 
ards 
ad- 
are 
ery 
A O. 


a Pipe 
TRIMO 





May, 1928 





ee. 
-"4 Movable Saw Table 


(Continued from page 80) 


will admit a hack saw blade. It isthen 
to saw the % in. wide slot down to the 
= screw hole, and smooth it up with a file. 
If the butt hinges on the other end of shelf are 
of the loose pin type used on doors, removing 
the two adjuster bolts and pulling these pins 
will permit the motor and shelf to be taken out. 
I screwed down my motor and saw tempo- 
rarily on a heavy plank and used it to make all 
the saw cuts on this job, which shows what 
heavy work a Y4-H.P. outfit will do. 
Iron screw clamps are invaluable to hold the 
rts rigidly together while boring. Use the 
veel square to check all corners before you 
pore. 1 assembled the sides first, with cam 
rails and aprons; then I joined the side assem- 
blies with the top and middle stringers across 
the ends. The motor shelf is next fitted in, and 
then the top screwed on. 


until it 


HE shape of the cams is very important. 

On a + al of stiff, smooth cardboard lay 
out radii spaced at 30 degrees, and from the 
center lay off the measurements given. This 
will give you a series of points through which a 
smooth curve can be drawn. Cut out the card- 
board and use it for a pattern. Note particu- 
larly that the lowest point of the cam, when 
the lever is pushed down to the stop (which is 
simply a stout wire nail put through the cam 
rails), comes 14 in. beyond the vertical center 
line. This makes the cam self-locking. 

As shown, the cam consists of a center sec- 
tion with two cheek pieces glued on, the grain 
crossing at right angles. My purpose in this 
construction was to guard against splitting. It 
would be less work and probably safe enough 
to cut them all in one piece out of oak or other 
hardwood 17% in. thick, if you can get it. They 
should be cut on a band saw, and the face 
smoothed on a sanding disk. It is imperative 
that the hole should be exactly where indicated 
and absolutely square in relation to the sides. 
That means boring in a drill press. It is safest 
to put through a pilot hole first, on the exact 
center, with a small drill (say 3; in.) at very 
high speed. The larger bit will follow this pilot. 
It is also important to get the bolt holes 
through the cam rails accurately located and 
square. Cams and rails should be painted and 
dry before assembly. Grease the cam bolt, also 
the working face of cam. Then grease the bed- 
plate tenons and their grooves, tilt up one side 
of the table, and slip the bedplate in place. Do 
the same on the other side. 

Incidentally, don’t forget the 1%-in. clear- 
ance between bedplate and rails or omit the 
sheet metal wearing strips. 

The electrical work is very simple. Motor 
wires are run to a porcelain fuse cut-out block 
screwed to the underside of table, one wire 
passing through a tumbler switch mounted on 
the front of bench. The ten-foot extension cord 
connects to the fuse block. 

The framework is finished in gray and the 
top, including aprons, in buff. It is well to finish 
the top of any worktable (if not to be used 
for very dirty work) in a light color. 





Stock Bill for Saw Table 


Lumber—1 pe. 2 by 4 in. by 12 ft.; 1 pe. 4 by 
4in. by 10 ft.; 1 pc. 2 by 8 in. by 8 ft.; 1 pe. 1 by 
4 in. by 16 ft.; 1 pe. 2 by 12 in. by 2 ft.; 1 pe. 4 
by % in. net by 4 ft. (must be hardwood). 

Hardware—16 is-by-4-in. carriage bolts; 
8 ¥¢-by-5-in. carriage bolts; 4 34-by-4-in. car- 
riage bolts; 2 34-by-2-in. machine we 12 24- 
in. No. 14 flathead screws; 8 114-in. No. 12 
flathead screws; 1 pair 3-in. loose pin butt 
hinges; 1 pair 5-in. strap hinges; 1 set (4) ball- 

faring truck casters, 214-in. wheels. 

Electrical—1 porcelain fuse cut-out block, 
2 10-amp. fuses, 1 porcelain base tumbler 
switch, 5 ft. No. 12 wire. Extension cord and 
plug, if not included with motor. 

Finish—¥4 pt. buff and % pt. gray brushing 











lacquer or floor varnish. 
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SOUTH BEND LATHES 


R 

Tool Room 

Manufacturing © 

Machine Shop 

Repair Shop 

Service Station 

Laboratory 

Engineering Shop 
Precision 
Popular Prices 
Practical Attachments 
Easy Payment Terms 

















16x 8’ Quick Change Gear 
Lathe, Straight Bed, 8 9D CO 






















Detailed specifications given in Special 
. Booklet No. 18 





Seven 


2 — 


9"*x 214’ Junior Back Geared 








i 2 A 
_Shown complete in Booklet 22K with yo 


Catalog 
0 9” Juni 





i a ee 
16’x 6’ Quick Change Gear $ 

boy rrr. 620 
Shown complete in Booklet No. 16 














O 9” Lathe Booklet 
011" Lathe Booklet 
(13” Lathe Booklet 
015” Lathe Booklet 






3 


11"x4’ New Model Precision Tool Room Lathe with $ 33 5 
Countershaft and Regular Equipment................. 
One of the types illustrated in Special Booklet No. 11 


Other Popular Selling Sizes 


The Prices of Popular Selling Sizes with Countershaft 


and Equipment 


Seer 
; ; Size of Shi d i 
nm cea Lathe See «Chana ines' Chatan tess 
PONG ars j F=7 490 Ibs. $235. $270. 
~ 11"x4’ 725 lbs. $300. $335. 
13"x5’ 1110 Ibs. $352. $402. 
15"x6’ 1550 lbs. $430. $490. 
16"x6’ 1875 lbs. $480. $540. 
16"x8’ 2035 Ibs. $510. $570. 
18"x10’ 2840 lbs. $685. $750. 
Easy Payment Plan—10 Months to Pay 
Small down payment, balance in 10 equal monthly 
—— - _ can purchase through your nearest 
7 machinery dealer. 
Motor Driven bathe = 908 


FREE—Write for No. 88 Catalog 


and New Booklets 
special descriptive booklets listed below illus- 


trate, describe and price 210 sizes and types of NEW 
MODEL South Bend Lathes. New General Catalog 
also illustrates and describes the complete line of New 
Model Lathes, Attachments, Chucks and Tools. Over 
300 illustrations showing work the lathes will do. 


n $150 Check off in the squares below, indicating the lathes 
Screw Cutting Bench Lathe. in which you are interested. Cut out and mail to us 


ur name and address. Special booklets and 
No. 88 mailed free on request. 


ior Booklet 22K 116" Lathe Booklet 

018" Lathe Booklet 

CNew General Catalog No. 88 
O‘How to Run a Lathe’, price 25c 
OAuto Mechanics’ Service Book, 25c 


Established 1906—Over 38,000 Lathes in Use 


SOUTH BEND LATHE WORKS 


Main Office & Works,846 E. Madison St.,South Bend, Ind.,U.S.A, 


New York City Salesroom, 183 Centre St. 

















- Only a Buescher 


Saxophone gives you these extra fea- 

* toes nap-on Pads, greatest im- 

provement, easy to replace, 

Ma nocementing—Patented Au- 
tomatic Octa 








ic ay 

Story of the Scale Aecurecy— convenient 
pe § omn key arrangement. 
—picture' 
of all Bues- » Be Popular Socially 
= ‘aaa ~ Earn Extra Money 
and man 
vrominent Ses Se 
Se an astonish and parent i 

players. : 
Contains Tle 
chest, Buescher Band Instrument Co. 








BUILD YOUR OWN 
GRANDEATHER'S CLOCK 


We furnish blue prints, 
finishing material and in- 
structions. Buy the works, 
dial, weights and pendu- 
lum from us at surprisingly 
low prices. You make a fine 
profit by building artistic 
clocks for your friends. 








Plain Works As Low As $5.00. 
Others with Chimes at All Prices. 
Ask for Attractive Free Offer. 


/|| AMERICAN CHIME CLOCK 
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} Dick Byrd, Adventurer Dick 
| (Continued from page 15) 
is June, 1912, he received his diploma from the Humber R 
hand of the President of the United States. ing fe 
He went to sea, an ensign, U.S. Navy. But In 1925 
not for long. Month by month he suffered Navy plane 
more and more pain from his patched-up ankle. New York 
Standing watch became exquisite agony. warned agé 
Worming his way through narrow turret north. His 
hatches was almost a physical impossibility. em condit! 
To cap the climax, one day in a heavy sea and bitter ' 
he fell down a steep ladder leading from the was not bu 
battleship’s quarterdeck to her starboard By the 
gunwalk. Once more he cracked his leg. little Esk 
This time the surgeons shook their heads. land, there 
*“What’s the use, Byrd? You are not fit for Only three 
standing watch. In a seaway you may have There w 
another accident like the one through which One plane | 
you have just passed. The best thing for you iceberg. B 
to do is to go on inactive duty.” Fie took 
In 1916 he succumbed to the inevitable. He again and 
was retired as a lieutenant; put on the shelf. space in | 
and the Pc 
UT Dick Byrd is the last man in the world cally, that 
A to stay on the shelf. War came. Against he was Win 
uy the advice of friends and doctors he insisted 
i that he be given a chance to learn to fly. FTER 
Even a willing cripple was valuable in war 6,000 
Y time. So Dick Byrd was sent to the Navy Air south. Hi 
" Station, Pensacola, Florida, for instruction. he had les 
4 His student days in the air were full of He at 0! 
i thrills. A plane nose dived and killed both to the Noi 
5 occupants right before his eyes three minutes A enthusiast 
after he set foot at the station. His plane ak ship from 
— ow pee time he —_ into the - ~ a bp 
He collided with another plane at eighty miles , I e and sa! 
an hour and lived to tell the tale. he handiest On Ma. 
rq ¢ e As soon as he had the necessary experience Warrant ! 
a e ut a oe, ergy - some fiying -— . P hi Pl poe an 
sight of land. In those days no one thought o pr 
doing such a thing. First, flyers hadn't ani atc Ing aster northern | 
to navigate in the air; and second, planes were oun stalled th 
93 so flimsy and engines so unreliable that such NYONE can use _ Rutland Patching the ice, if 
flights were only welcoming death. Plaster to repair cracked walls or ceilings, Just b 
O of At this time Byrd devised the first-instru- | 29d get perfect results. No muss or bother, began to 
ments and developed the first methods for | Just mix it with water, and fill the hole table and 
, | navigating an airplane out of sight of land. or crack. Your wall will be as good as new miles frot 
“I’ve been using this same because Rutland Plaster makes a perme “Shall 
Maydole as long as I can ROM Pensacola he was ordered, in August, | "ent patch. It will not crack, crumble, Byrd s 
remember and it’s still |e 1918, to Halifax to command a submarine | Shrink or fall out. Dick By: 
sound and strong. You patrol station and prepare flyers for duty Palas, wall paper and hasdware stoves aie through | 


2 are land Patching Plaster. If your dealer hasn’t it, we 
abroad. When the Armistice came he was | will mail a package direct and you can pay the p The pl 


e 
teaching men how to jump out of planes in man 30c plus postage. Rutland Fire Clay Gon, Dept faulty en 


parachutes. In 1921 he helped organize and pee oe » Vernon Also akeee ay Se in the sh 
flew part of the way with the Navy’s first Spitzber; 
trans-Atlantic flight via the Azores. Twelv 


All this time he was nursing two great ambi- oy) ; and wae 
Zit sHoote | = 


tions: to fly without stopping from New York 

to Paris, and to circle the North Pole by air. ee 
‘ LET’S GO, BOYS: } | U.S.Na 

Hunting, fishing or camping, wher panied 


just can’t wear it out and 
I’ve yet to see a hammer 
that can equal it for ‘hang’ 
and that it won’t easily 
outdrive and outpull.” 

The Maydole Hammer of 
today represents the finest 
that modern methods and 
equipment plus eighty-five 

















Theodore Roosevelt refused to let him do 
the former. “We need you, Byrd. Wait until 


rs a ever you go you will need a Zip-Zip 
a we have an engine that will run longer and Shooter, elastic and lasting with nearly | 
years of specialization can k aay 29 @j plenty of pep and force, scientifically arm and 
eep going. 2 P and practically made. See your dealer. If him § 
produce. Its press-forged The latter plan, a polar flight, was killed by he can’t supply you, order from us Zip-Lip im {ro 





Shooter 35c or three i 
for $1.00, send stamps, contine! 
coin or money order, &@ 


AUTOMATIC RUBBER 2 


tool steel head and clear, : Congress when the Shenandoah was not allowed 
second-growth, air-dried ,gnouncing | t° leave in 1924. 





























hickory handle wedged on The Norwich Byrd, fretting at inaction, asked to join the 
“for ene will stand a Ball Pein ZR-2, the big British dirigible being built at Coiumbla, 8.C. eames 4 0 
emuite emeaune of tad 4 Hammer | Howden, England, and about to be delivered a 
, ae : ao There 
forged Ball to the United States Navy. TOOL CHE } 3 
natal 7 _ Fay nocd He got his orders, hurried to London and Some cammeaenal a te. 
Your dealer has the style ful ‘hang’ at a | Teportedat the Embassy. rane Toolmal 4 Me pre a 
and weight Maydole you Price that “Test flight tomorrow, Byrd,” said the hiniste will find tbe er 
‘“ makes it a won- attaché. c} oy 8 * & SHIp, | 
prefer. Look for the “D.  derful value. “May I go?” — FREE CA TALOG for a y 
” An ideal } ; 
— stamped on the eume hy >= “If you can get them to let you aboard. Not Send for it TO-DAY. — 
ae oe poe ge hop, | many places left. Try if you want to.” H. GERSTNER & Ps sos 
, or farm. > é . : , 
Ask us to mail you interest- Ask yourdealer | .. Eagerly Byrd hurried to Howden. Probably 533 Colamble St. Dayan ciently. 
ing and useful Pocket [show you the it never entered his mind that a test flight — for Gh 
Handbook 23 “B” Norwich Ham- | of a new airship so huge was charged with . toda . 
ndboo : oa danger. Little time Byrd spends on thinking m OP. 2. Rule é hee 
HAMMER SINCE 418643 such thoughts. ' : : \ isa Hd Ma cones 
pny But his effort was in vain. The ZR-2’s com- ric, Hog Lag, Bina i ieceantly For 
(> ff J AT ance : ” subtract, multiply and divide any com efficien 
ay vB e plement was filled. Never mind,” Com- b} bination of whole numbers, fr 
ey mander Maxwell, the American senior, told If Suey sect ond power. sae Leah N 
Hammers him. “You are flying to America with us.” scales ne sia wanicas eet tellin 
That afternoon the ZR-2 broke in half and With instructions. $1.60. Leathe ' 
The David Maydole Hammer Co. Norwich NY exploded over the . ‘Cumpinnab en guge $83) Boe extra. Sent C:0,0. it des of thi 
1659 | (Patented 1-17-22) _ GO... Stuart. Florida 
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enemas The Modern Craftsmans Wonder Shop 












te) 
Humber River. Byrd’s task by cable was N a a, Bea 
searching for the mutilated bodies of his friends. > S$: ( 

In 1925 he got permission to take three 
Navy planes to Greenland. He got away from 
New York in the summer of 1925. He had been 
warned against using an airplane in the far 
north. His men were not familiar with north- 

conditions. None had worked in snow 
and bitter winds. Byrd, a slight figure at best, 
was not built for cold weather. 

By the time his ship reached Etah, the 
little Eskimo village in northwest Green- 
land, there were but twelve days of summer left. 
Only three of these proved fit for flying. 

There were other obstacles and handicaps. 
One plane burned. Another was smashed by an 
iceberg. Beach proved too small for taking off. 


Fie took off three days after arrival and flew — es - 4 V4 A S$ o 4 
again and again westward toward the blank ag" ~ 
space in the map between North ‘America © : 
and the Pole. But he was otnese A Ne 1 1928 Red ‘ Jacket Assembly 
cally, that is. In his knowledge of the nort . , 
he was winning every desperate day he put in. Wetortrte tert et eer 


ice—A Red Jacket Master Drill, the Waco Craftsman's Lathe, the electric , the Jig Saw, t 
od Jacket Band Saw, or the Crafts Courses. Power tools, tg Saw, the 
is Freee abiwee | 























was tested, app d and is g d by Wm. L. Aylward, a nationall: 
known craftsman and manufacturer, who has developed his hobby into a coaperttéve association of five 
4 6thousand craftsmen. 


FTER his planes had covered more than 
6,000 miles of Arctic territory he retreated 


: | Portable—Interchangeable—Complete HOME WORK. SHOP 
south. He had discovered no new land. But | | Pah pew, 1938 Combination of Electric foal brings yous? Bed Jecket Band Saw and in oatieien the powst 
» ; 7 i 4 ful t t i tor with direct driveto t y it 
he had learned how to fly in polar regions. im i ame ohn): a bench aaw that haedepth and side gauges, scroll and lig caw and all nooeao wrlostet koe 
so 3 M4 71 } ij rtable tati ing, ing, grinding an ing. = 
He at once announced his intention of flying |_| bal] Porableand stationary power driling, bufing.grindingand cleaning. Attaches to any light socket and con 












It is a complete chest full of electrically driven tools designed by a master for the private 
use of tool lovers and men who create, repair and appreciate handy tools at home. 
It Is Easy to Do These T 
Write or send coupon at once for valuable information to allinterested in beautiful 
handiwork. Itisfree. Ittells you how easy it is to operate a Red Jacket set of tools 
and lists the advantages and prezeges thatare free to member craftemen. % 
_ mooning, allabout halmoe 
ANTE t_is free. You are invited. 
The WwACco GUAR E Look out for imitations.There 
If it ts not what you want} is only one Red Jacket—one 
when you get ti—send tt back 


Waco—one Wm. L. Ay 
al Crafts Course FREE 
SPECIAL_CRAFTS COURSE and blueprint service is 
free to Red Jacket Shop owners—all that there is to know 
about handicraft methods, raw materials, woods, a 
sawing, turning, desi 


taught by special correspondence. 
Buy on Your Own Terms 


to the North Pole. By hard work and his own 
enthusiasm he collected $30,000, borrowed a 
ship from the U. S. Shipping Board, bought 
a Fokker plane on the installment plan, 
and sailed for Spitzbergen in late April, 1926. 
f On May 9th, shortly after midnight, he and 

Warrant Machinist Floyd Bennett, his pilot, set 
forth in their monoplane from King’s Bay, 
pr Spitzbergen, and headed for the earth’s 

northern axis. Both knew that if their engines 
stalled they would die of cold and starvation on 
















































hi the ice, if they were not killed in the crash. Bf 5 
in iiek lntnoe. ranching the Pol Facket DYN This Head 
ings, u ore reaching the Pole one engine | apy io nis Heads 
ther, began to leak oil. Byrd’s sextant fell off his go —_— hished. wher pan SEND THE COUPON= 
: ged ‘ no electricity § WACO TOOL WORKS, Inc. 
e table and broke. They were nearly a thousand is available; ' 542 N. Parkside Ave, 
new miles from the nearest help. ; Chicago i el ‘ 
rma “Shall we turn back?”’ said Bennett’s look. RED JACKET all free Information and literature on 
- ; d literat 
ible, Byrd shook his head and smiled. And when — MASTER DRILL § Red Jacket Assemblies, wre OD 
Dick Byrd shakes his head and smiles, men go ee and unvewal drill mo- - aes etddostaspinieas 
yo through hell for him without another thought. =)... ~ ina 5 ee TOOT ET Tet ASD 





The plane circled the Pole. By a miracle the - 
faulty engines kept going. By another miracle, Sport Bodies for Fords 
in the shape of Byrd's sun compass, he found at FACTORY PRICES! 
Spitzbergen again without his sextant. 

Twelve months later he had another plane 
and was ready to fly to Paris. Through no fault 





BURN YOUR NAME ON TOOLS 





aa% 













This 
Model 39 50 
Tools FromTheft. w. ith elec- 
r a e tricity any name or desi mentee bard- 


=o |i 


° y) Prime 
of his own the plane cracked up on her test a) , Write for Booklet shy metals like writing on paper, with 
flight. Bennett and Lieut. George O. Noville, pee 4-10 Showing Other | | 89 65 prepaid  Interest- ? 
VS: U.S. Naval R Sag cae Models. ing illustrated circular free. Write to- 
‘ . 5. Naval Reserve, the latter of whom accom- day. Agents wanted. = <<a ED 


panied Byrd on his flight to France, were | SPORT FACTORIES, Aurora, Illinois 1171-A East Stark St., Portland, Oregon 
nearly killed. Byrd escaped with a broken 
arm and a split rib. This setback prevented 
him from being the first man to fly from 
continent to continent without a stop. 














100 POWER |S§WinnremieWotb aD 
MICROSCOPE | Ra 2euuxiXe) 2099 WS VAD 


Study wonders of insect, ADDS, SUBTRACTS, 


T THIS writing he is getting ready to fly BABY CALCUL 
A : E . M ‘ plant and other unseen ‘4% leateae anes ron| (i 


across the South Pole. He will succeed. 
He always succeeds—in the end. 

_ There is no fuss or flurry about his prepara- 
tions. He is going to spend $600,000 and try 
the most dangerous and difficult piece of 


ears. N x 
Seri. Seuiadiete Bap Geeae MANGE} Mace of steel and indestructible, Million dol- 
and experimenters. No toy buta lar cay . Fits in pocket. Will not make 
real instrument, with imported mn es. go simple child can copeate it. 
lenses and mirror, complete in figuri 


Case. 


carry one for 









ce SE 1 ee es 

















/p 

exploration ever planned. He is going to take 2 5 0 Pp OWE R if 

a ship, maybe two; a hundred dogs; provisions i 

for a year and a half. He must pick thirty M | C R O sy C O Pp E & 

men from thirty thousand applications. 2 _d ss 

Yet he is doing it all with the help of only | Laboratory Type for Physicists, back. THOUSANDS. OF SATISFIED USERS. “This is lowest 
a wit : y Type ) $ 50 r F 

0 one or two others, doing it quietly and effi- | Dentists, Doctors and general 16 Exitetionst’” Order from this ads 0 hY OO “nave Ser Mates 
_ ony: And when the day comes to hop off sea hain = sansesceesssss Mail Coupon Today escssesssssess 
aa or the greatest unknown area on the globe | both sides of cube. Special device pro- BABY CALCULATOR SALES COMPANY, 

today, he will “ give her the gas” with a smile tects slides from breakage. Triple di- Dept. 61, P. O. Box 1118, CHICAGO, ILL., U.S. A. 
w: on his face and a gay wave of his hand visible objective gives different powers t} Tam enclostag 68-00—cend afding machine prepete. 
4 For th yp , , at he . and large clear ficld of great depth. {] Send adding machine C. O. D. $2.50 plus postage. 
i, effici ” smile and the wave, the quiet Square stage with clips. Adjustable - 
. ency, comprise Dick Byrd, adventurer. iris diaphra; m with plane and convex BMC. cccccccccccccceccvecccccecccecessoecescces 
4 mirrors. Adjustable stand. A precision Address 
- ms microscope complete with bendsome GREE | PAMGTORD. .0.......5senncrerececinbesecdsecieneses 
4 oe Month—another thrilling chapter | case. Catalog Free a a 
4 e ing of the adventures and triumphs A ¥ .—s gwi(i‘irm ee te te RUM 6 weer ewww nnn 
al of this flyi . pparatus Engineering Co., y Write for big ON Sree 

ying crusader of science. Dept. B, 342 Madison Ave., AGENT wma 

= New York City 
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Dial Your Goal; 
Watch Your Gains 


IS there any machine that 
can't be improved—or better 


operated? It’s not so record- 
ed on a “‘Veeder’’ dial. 


When the Counter goes on, 
production goes UP; the en- 
gineer gets busy or the opera- 
tor gets busier on the job! 


Whether developing or oper- 
ating a machine, the best 
record to date becomes a 
record to beat—when your 
gains register on a 


COUNTER 





Above is small Set-Back Revolution 
Counter, which registers one for each revo- 
lution of a shaft, and will always add no 
matter in which direction it is driven. 
Can be reset to zero from any figure by 
turning knob once round. Applicable to a 
wide range of light machinery. Price, 
$6.00. Equipped with lock and key to 
prevent tampering with the record, $2.00 
extra. (Cut 1% size.) Also furnished in a 
Ratchet Counter. 


The large Set-Back Rotary Ratchet 


Counter below is for machines such as 
presses and metal-stamping machines, 
where a reciprocating movement 

indicates an operation. 











Registers one for each throw of the lever 
and sets back to zero from any figure by 
turning knob once round. Supplied with 
from four to ten figure-wheels, as required. 
Price with four figures, as illustrated, 
$11.50—subject to discount. (Cut less 
than 4 size.) Set-back Revolution Count- 
er of similar model, $10.00 (list). 


The Veeder booklet shows in- 
struments that “‘count every- 
thing on earth.’? See them— 
by sending for the book. 


The Veeder Mfg. Co. 
44 Sargeant St. Hartford, Conn. 














Puzzlers Meet in 


War of Wits 


(Continued from page 38) 


husband-and-wife teams at the convention. 

Most picturesque, perhaps, was “ Remardo” 
—Edwin Smith, a retired farmer of Ardmore, 
Pa. Totally blind and deaf, he managed to 
greet each of his fellow puzzlers by name. A 
young niece, holding his hand, communicated 
their identity to him by an ingenious code he 
himself had devised. At lightninglike speed her 
fingers flew over his. Four fingers grasped, that 
meant “W;”’ two fingers, “T;” “L” and “J” 
were marked with her forefinger on his palm. 
So the alphabet was completed. 

A novice at the puzzlers’ convention feels he 
is in a foreign country hearing a strange 
language. “‘Wreck’’—that was one of the 
first words that mystified me. I learned that 
it meant an incomplete, temporarily abandoned 
puzzle. Other terms of the puzzlers’ curious 
vocabulary were explained to me. “Flattist” 
is a person who makes puzzle in verse. The 
world of puzzles and their makers is “ Puzzle- 
dom,”’ “Thedom,”’ or simply “Dom.”’ Puzzlers 
as a group are the “ Krewe,” and “slipping” is 
the first stage in the making of a “word 
form,” ancestor of the crossword puzzle, in 
which the words are copied separately on a slip 
of paper. 


O*N PAGE 38 appears one of the best of 


the word forms the puzzlers showed me— 
one on which you can try your own wits. 
No. 4 may send you to the dictionary, but the 
other words are not difficult. If you can solve 
it, as you would a crossword puzzle, you will 
have a diamond of letters that spell the same 
words across and down. If it had used different 
words, across and down, the puzzlers would 
call it a “double diamond.” Squares, arrow- 
shaped figures, polygons, stars—there is no 
limit to the shape in which these form puzzles 
may be made. 

You will notice, too, that this sort of puzzle 
has no black squares, such as the crossword 
puzzler puts in when he cannot join words. 

“Crossword puzzles are mere child’s play to 
make,” said “ Arty Ess,” editor of the puzzler’s 
official magazine, The Enigma. In business 
life he is Rufus T. Strohm, vice-dean of a 
correspondence school. “We believe our 
‘glorified crosswords,’ or word forms, have 
infinitely greater possibilities, though they are 
much harder to construct. Of course it is often 
necessary to resort to obscure words. We 
don’t care where the word comes from, so long 
as there is authority for it. We have chosen a 
dictionary, a gazetteer, and a _ biographical 
work as standard references, but we may use a 
word from any other source if that source is 
mentioned. That helps to make our puzzles 
interesting and educational. They contain not 
only simple words, but odd ones like ‘yolts’ 
and ‘terpinene’ that are worth knowing. And 
we rule out all the abbreviations that the 
crossword puzzler uses, because they are 
meaningless and have no practical use.” 


| eed of the puzzlers are interested in 
words and in word puzzles to the ex- 
clusion of all other kinds. Word forms are 
only one type of these. “Cryptograms,” or 
messages in code; “anagrams,” in which the 
letters of a word or phrase are rearranged to 
make an entirely different one; riddles, cha- 
rades, and enigmas are food and drink to the 
puzzler. 

“A puzzler is like an author,” said “Zoro- 
aster”—L. C. Macaran, of Philadelphia. 
“He may have an idea, and start work on it, 
any one of the twenty-four hours of the day.” 
And “Nypho”—H. C. Wiltbank, rare book 
dealer of Washington, D. C., agrees with him. 
“Sometimes, for instance,”’ said Nypho, “a 
puzzler may get a (Continued on page 123) 
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An idyl of 
an idling stream 











A roem of motion, the “Old Town” 
across the mirror stream. . . . Reflections 
on tiny ripples. . . . Colors blend and clash in 
riot. ... . At a stroke of the blade the canoe 
darts forward, swift and smooth and light, 

“Old Towns” are patterned after actual Indian 
models. Their graceful lines mean Steadiness 
and easy handling. Priced as low as $67, From 
dealer or factory. 

‘New catalog gives complete information about 
— canoes, square-stern canoes, dinghies, ete. 
Also fast, seaworthy boats for Outboard Motor; 
Write for free copy today. OLD Town Canor Co, 
1895 Main Street, Old Town, Maine. 


‘Old Town Canoes 
RS 


TISIT 


A Liquid Solder You Can 
Depend On 











Here is a liquid solder that is applied 
with a stick, without heat, and dries 
in twenty minutes, 

It is the only known solder for alu- 
minumand has been used successfully 
with radios, steam pipes, automobile 
radiators, cracked cylinder heads, 
opetes tanks—in fact, any place a 

er 


Tis!T belongs on every work bench, 
inevery garage, inevery home, where 
it pays its small initial cost many 
times over. 

50c at your dealer’s. If hecannot sup- 
ply you, send us 50c—money 

order orstamps—and wewill 

ship you a bottle postpaid. 

Money back if dissa’ a 


Letellier Laboratories, Inc. 




















Manufacturing Chemists GOLD SoLpeR 
119 Main Street East ZF Ny} 
pEepT. G 
Rochester, N.Y. 
Desirable territories open for 
reliable representatives. SSA 














FANCY WoobDs 


We have on stock all kinds of hard and soft 
woods for Inlaying, Models, and Scroll Work. 8¢ 
2¢ postage for List No. 43. Set of Fancy Wood 
samples, $1.00. 

Also a 184-page Illustrated Catalogue describing 
our 800 designs for 4 wort cents. 





s. . 
510 East Lith Street 
New York City 


AIRPLANI 


12-inch scale model é 
Lindbergh's Spirit of & 
Louis. Scientifically ¢ 
sizned and very realistic 
Rises from ground by of 
wer. Flies 30 ft. or more. 
Basiiy bens be se Yr 
Darts and. full. direction 
tpaid in U, 8. . 7 
" 8: 
money back. Send today. 
MANN & BENTON, Chillicothe, Ohi 


GEARS 
All Kinds-Small 


The most accurate made and pric# 

‘S reasonable. We carry & 

'S line of gears in stock for 

'S shipment. Can also quote on 

L2 gears of all kinds, nd us yout 
quiries. 

Write for Catalogue 214 


CHICAGO STOCK GEAR WO 
105 South Jefferson Street 


Dept. P. S 
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Puzzlers Meet in 


War of Wits 


(Continued from page 122) 


‘Joa from a sign he sees on the street, 
gene he i reading, wherever he 
vd ns to be. Suppose his eye falls upon the 

ood word ‘reduction.’ Immediately the 
thought pops into his mind to twist it around 
jnto an anagram and make introduce’ of it. 
To a puzzler, who lives in a world of words, 
that is easy. 

“4 New York lawyer made the best ana- 

I know of,’ Nypho told me, “by turning 
‘the eyes’ into ‘they see.’ Some other choice 
ones are: ‘received payment, ‘every cent paid 
‘em;’ ‘the green eyed monster,’ ‘the ogre enters 
my Eden’ and one fellow who really meant it 
transformed ‘the boarding house’ into ‘this 
abode o’ hunger!’ ” 

How long does it take to make up a puzzle? 

“’ve dictated to a puzzle editor, over the 
phone, a puzzle I’ve made up on the spur of the 
moment, after he had S O S'd for something to 
fill a hole in his column,” said Nypho. 

But the secretary of the Puzzlers’ League, 
“C, Saw,”—otherwise Lewis Trent, a high 
school teacher of New York—gave another 
side of the picture. “Some of these word form 
puzzles,” he told me, “‘have taken ten, fifteen, 
or even twenty years to construct! When the 
maker gets stuck for want of some odd word 
that will fit he lays aside his ‘wreck,’ perhaps 
for years, until he happens to come across the 
desired word in some obscure reference.” 

Classifying and indexing all the eight-letter 
words in the English language, as an aid to 
makers of word squares, was the colossal task 
completed by the late Walter S. Kaye, finger- 
print expert in the adjutant-general’s office 
at Washington, D. C. A hundred puzzlers, 
searching a hundred dictionaries, biographies, 
and atlases, supplied him with the thousands of 
standard words, names of persons, and place 
names which he compiled in a mimeographed 
list according to their endings. It is available 
to all puzzlers. 

One word, however, lacking dictionary au- 
thority, is not there; and it was the subject of 
an amusing incident at the convention meet- 
ing I witnessed. 

“I move,” proposed a puzzler, “that the 
Century and Webster dictionaries be formally 
urged to include the word ‘carefree’ in their 
vocabulary!” 

“Why?” the chairman wanted to know. 
It developed that the puzzler needed just 
that word to complete an eight-letter word 
form he was making. And the motion was 


passed! 





Solutions to Puzzles on Page 38 


The words of the cryptogram should read: 
UNDERLINGS WITH FACULTY OFT 
CLIMB PAST THICK COMPANY; EM- 
PLOY SHARP, EXACT WATCH; COP 
EMPTY JOB ALOFT. 

The diamond of words is as follows: 
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If upon receipt 
of the Up-to- 
Date Home 
Craftsman Shop 

ou are not sat- 
sfied, without 
question every 
cent refunded 
and return ex- 
press charges 





: ~— 
Co aw TW: 

THE UP-TO-DATE ELECTRICAL HOME CRAFTSMAN SHOP 
This shop can be used in any home lighting fixture, thus making of your cld-fashioned work bench a 
complete machine shop, which is portable, convenient and so inexpensive that anyone can afford such 
equipment. 
The Shop Complete consists of a peat te! Motor, an accurate Lathe (10’ x34’), a 6” circular 
saw which features the bevel, miter, side and depth gauges, a Tilting Table, Jig Saw, and all accessories 
for buffing, grinding, cleaning and all portable or stat onary drilling and sawing. 
Blueprints and Craftscourse Free to Users. Under super- samen aueemeninmeeme 
vision of Master Craftsman Eugene Maurey, blueprints and § FOR FULL PAR 
craftscourse giving complete information on home handicraft 4 MAIL THIS TICULARS TO 
and details for making hundreds of pieces of wood-work. This g UP-TO-DATE MACHINE WORKS, 
service Free to Up-to-Date Home Craftsman Shop users. £ 29S Sacen teh Ave, Chicago, Ill. , 
Your own terms on purchase $10.00 down. Liberal discountfor # please send me full particulars 4 


0 day free trial, free blue prints, free crafts- 
cash. ; course. Also $10.00 down payment offer. 


OUR LITERATURE GIVES ALL DETAILS 












i I 5s s:5:5 deh dbs a snadnecceaeeecee 

f Address .. . a ore sas: ok se acpi tii 

- Breed squabs and 

A SHIP MODEL FOR $4 28 mee geen dat 
TWO by TIT at rr 

% Build an exact replica of the historic chickens. ite 
(ieee Santa Maria, the Mayflower or the La by gy 
4 @ Pinta with your own hands. We will free books tell- 
‘ \ furnish the parts complete for only ing how to do 


Ae $4.98 plus a few cents for postage. | it, One is 40 pages printed in colors, other 32 pages. Ask 
se |Z _ tools needed except a small hammer. | for Books 3 and 4.. You will be surprised. Plymouth 
‘ acts for the Constitution (Old Iron-| Rock Squab Company, 616 H Street, Melrose High- 
sides) may be had for $6.98. Write for| jands, Massachusetts. istablished 27 years. Refer- 
our illustrated catalog. ence, any bank or trust company. 
MINIATURE SHIP MODELS 
Dept. 0-7, 3818-24 Baring St., Phila., Pa. 


'/There is no mystery 








CART@NING 





zie og Cylinder 
se Outboard 
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Motor LL of the famous artists and cartoonists of 
this country are making thousands and 
EvI ® thousands of dollars yearly from their pens. 
LE NRUDE'’S sense tional They earned their success through years of 
new achievement. Develops work and tedious search for “the right way.” 
18 H. P. — easily drives stock rac- Today, the courses in Cartooning and Illus- 
4 ing boats better than 35 miles per trating of the International School of Art, by 
h Dri d bo showing you the short cuts, will save you years 
-— h mAb, a ’, vibe: aah 25 of work _ — gg much sooner than if 
m. p. nh. solutely vibrationiess. you stumble along alone. 
Dual ignition, dual carburetion, instant start- These courses will not only teach you how to 
i i i i draw, but will also deve your originality. 
ing. PP eae xe cece, We. fe nse — They are acknowledged to be among the best 
tional handling ease. Weighs only 92 pounds. and most modern courses in Cartooning and 
Send for free book on the Three Great Illustrating offered today. 
Super Eltos. Describes the 4-cylinder Quad, ce ce ee ee ee ee ee ee ea ee oe 
Service Tenn Were cody ns Pe 0% | ivsen af te iternatonl Caresananne Seoul 
Service Twin. Write today. vieion dept. 7676-E, Seranton, Penna. 


ELTO OUTBOARD MOTOR CO. | it pn Bats eCards liane, 


Ole Evinrude, President 
Mason Street Department W Milwaukee iii iis isisscumen ome 
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Wheres the can of 
PLASTIC 


WOOD? 


Reg. U. S. Pat. Off. 


For a round pipe in a square hole 
use Plastic Wood to fill the corners. 
Your wife can use it just as easily 
as you. It handles like putty and 
hardens into solid wood that is 
waterproof, weatherproof and 
greaseproof. 


Plastic Wood is a household repair 
kit in itself for filling pipe holes, 
mouse holes, cracks at the base- 
board, shelves, and in the floor. It 
repairs and holds loose casters, 
drawer pulls, mop handles and 
other handles, loose furniture and 
broken toys. It will harden in old 
screw holes to hold new screws; it 
takes paint, lacquer and varnish 
perfectly, and is invaluable in re- 
pairing antique furniture. 

For bathroom cracks, loose tiles, and 
cracked porcelain or enamel use Plastic 
Wood White Waterproof Tile Cement, a 


special preparation for this 
particular need. 

When it hardens Plastic = 
Wood (and the White Tile 
Cement as well) has all 
the properties of wood ex- 
cept the grain. It can be 
sawed, chiselled, sandpapered, turned 
in a lathe, and takes nails or screws 
without chipping or splintering. 





Handles Hardens 
like into 
Putty Wood 





1 Ib. can $1.00 
At Hardware and Paint Stores 


ADDISON-LESLIE COMPANY 
302 Bolivar Street Canton, Mass. 
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Attic Inventor’s Magic Kye 


Sees Across the Ocean 
(Continued from page 41) 


adjoining room he threw a switch and the 
dummy’s face appeared on a screen before the 
visitor's surprised eyes! The first step in tele- 
vision had been accomplished. As a result of 
this experiment the inventor likewise produced 
his so-called “ noctovision,”” by which a beam 
of light can penetrate fog. 

Baird continued working feverishly until, 
late in 1925, he almost reached the end of his 
string. Then it was that he encountered Cap- 
tain Hutchinson. The Captain recalls: 

“TI was shocked at his condition. His 
clothes were patched and worn; his shoes were 
full of holes. His hair hung to his shoulders. 
He was weak from exhaustion, and hadn't 
eaten a full meal in months.” 


IDED by Hutchinson and with new equip- 
ment, Baird had a television apparatus 
ready for demonstration in six weeks! British 
scientists had been skeptical, so when Baird, 
in January, 1926, invited members of the Brit- 
ish Royal Institution to his first demonstra- 
tion, he hoped for only a few. 

Actually forty distinguished scientists and 
engineers crowded, by relays, his little attic 
and saw their own faces transmitted. 

The scientists marveled at his contraption 
of soap boxes and biscuit tins, bicycle chains 
and sprockets, lamps and lenses, as shown 
in last September’s Poputar ScrENCE 
Montuty. He had made a set of rapidly 
revolving disks to focus the light from a face 
into the transmitting apparatus. One disk 
fitted with lenses revolved 500 times a minute 
in front of the subject’s face. A second disk, 
revolving 5000 times a minute, caused an 
interruption of the light traveling from the 
lenses, and the interrupted rays where led into 
a colloidal cell. The light impulses passing 
through the disks were converted into elec- 
trical impulses which were led into a radio 
transmitting apparatus. The receiving set 
was in effect the transmitting device in 
reverse. 

Baird’s next step was to devise a cell that 
would be sensitive to a very weak reflected 
light. But how? Hear him tell it: 

“Dissatisfaction with the selenium cell and 
lens made me feel that television demanded 
something more refined. The most sensitive 
optical substance known is the nerve of the 
eye, called the visual purple. 

“IT made the rounds of the hospitals. Finally 
I learned that a surgeon had removed the un- 
impaired eye of a boy. I pleaded until I got 
it. Then I jumped into a taxicab, went to my 
laboratory, and in a few minutes had the eye 
in my machine. The essential image for 
television passed through the eye within half 
an hour after the operation.” 

The eye was “dead”’ a few hours later, but 
the study of it enabled Baird to produce an 
extremely sensitive photo-electric cell, the 
composition of which he has kept secret. 


ARLY in February of this year, Baird sent 

the first television pictures of a living, 
moving face from his London laboratories 
(not an attic) to the home of R. M. Hart, a 
radio amateur of Hartsdale, N. Y. History 
was made. The soap box contraption was 
placed with ceremony in the British Science 
Museum, between the first steam railroad 
engine and the Wright brothers’ first air- 
plane. 

Baird’s success has brought him at least 
one luxury—an office boy whose sole duty is 
to retrieve his spectacles, without which he 
practically is blind, from wherever the absent- 
minded inventor leaves them. And now he 
is setting himself to tackle a new problem. He 
firmly believes that the Einstein theory of rel- 
ativity is “a fallacy and based on a fallacy.” 
He hopes to prove it! 
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FACE BRICK 


—requires no paint or whitewash 


V4 





Before You Build 
or Buy a Home 


Send for These Books 


“The Story of Brick”—an attractive 
booklet with beautiful illustrations of 
modern homes and chapters on such mat- 
ters as Comparative Costs, Basic Require- 
ments in Building, The Extravagance of 
Cheapness and kindred subjects. Sent 
free on request. 

“Face Brick Bungalow and Small 
House Plans” embrace 128 designs of ' 
houses, unusual and distinctive in design, 
convenient in floor plan and economical 
to build. Four booklets showing 3 to 4 
room, 5-room, 6-room and 7 to 8-room 
houses. Each 25 cents. Entire set $1.00. 


“The Home of Beauty” contains 50 
two-story, six-room houses, submitted by 
architects in a nation-wide competition. 
Sent for 50 cents. 

“A New House for the Old.” Stop 
repairing and painting by veneering the 
old house with beautiful Face Brick. 
This instructive booklet is sent free. 


AMERICAN FACE BRICK ASSOCIATION 
\ 2157 City State Bank Bldg., Chicago, Ill. 

















H&A Unit Plan Craftshop 


Now you can buy acomplete, practical, home work shop on the uit 
plan—get just the items you want or can afford now, and add other 


as you need them. Consists of the famous H & A Wood Lathe, 
Tilting Table, Rip Sew, Scroll Saw, and complete assortment 
cessory tools. uble spindle 1-4 H. P. motor furnishes on 
the whole outfit. 1-3 H. P. motor if desired. JUST PLUG 
THE NEAREST LIGHT SOCKET rite for complete des 

and prices. All items priced separately 30 you can make up yo 


own assortment. 
HESTON & ANDERSON 805 WesternAve. Fairfield, low 
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The Electric Pilot 


(Continued from page 24) 


the field, and rose quickly. Dick frowned 
as he watched the plane mount higher and 


Hi nfound Jack,”’ he muttered, “there's no 
reason for getting out of sight!’ Marian 
gatched anxiously as Dick went into the office 
building and emerged a moment later with his 

i rs. She saw his mouth tighten as he 
nervously focused on the speck in the sky. 

“Doesn't look very steady to me,” he ob- 
served, “but maybe the inspector is putting 
her through some new tricks.”’ 

A few minutes later the silver Dragon Fly 
had landed, with a slight rebound, as though 
she had not quite straightened out when the 
wheels struck. Dick and Marian were at its 
side almost as the propellers stopped. Dick 
looked inquiringly at Captain Perkins. _ 

“Sorry, Warner,” said the inspector with a 
perplexed frown; “it didn’t do its stuff. I had 
Graves switch it on and off several times, but 
the plane acted as though it were out of control 
entirely. He had to grab the stick to get her on 
an even keel.” 


ACK, without a word, swung out of his 
J “pigeonhole” in the narrow cockpit. He 
busied himself with his parachute, loosening it 
with awkward fingers, and then made for the 
hangar a few rods away. Marian followed. 

“J don’t understand it, Captain,” said Dick 
tensely. “You know how beautifully she 
worked half an hour ago. A child could work 
those buttons. Are you sure the switch was 
on?” 

“Tt sure was,’’ snapped the inspector, “that 
was the main reason for a switch marked ‘On’ 
and ‘Off.’ Look her over and see if you can find 
the trouble. Might be something that can be 
easily fixed. But it is disappointing to find it 
gets out of commission so easily. Our pilots 
need a device like this, too—one cracked up 
only yesterday. But it’s got to be dependable.” 
He swung away to the office, and Dick made his 
way to the hangar. As he approached, the 
angry voice of Jack floated out. 

“T tell you, ’'m as sober as a judge. This 
world-beatin’ rig didn’t work, that’s all. I 
don’t know what the kid engineer did this 
morning, but his dummy pilot was no-go this 
trip. You'll find out that this pilot knows his 
stuff.” 

Marian’s voice followed. “I don’t believe 
it,” she said with conviction. “It worked for 
— and it will work for anyone who will 
let it.” 


" HADDYA mean, let it? I turned the 
switch on, didn’t 1? Ask the captain. 
No one but a guy that had lost his nerve would 
want a rig like that, anyway. Of course, if 
ig made up your mind this nut is per- 
=... 

Dick stepped forward and cut in on Jack’s 
protestations. 

“Could you stay tonight and go over the 
whole thing?” he queried, with a voice that, in 
spite of himself, was spiritless and heavy. 
“Can’t tonight,” said Jack carelessly, as he 
walked to the door. “Gotta party on. Don’t 
know anything about the rig anyway. Hope you 
get er fixed.”’ 

Dick turned to Marian, and smiled wryly, 
the best he could muster to reassure her. 
“Would you stop at the shop and have 
Swanson sent over? Guess we'll have to stay 
with it, if it takes all night. Captain Perkins 
said he had to make a report tomorrow on the 
control.” 

She nodded, and patted his shoulder. “It'll 
work out all right. Better get some sleep. Lots 
of things can be slept off—” and she glanced at 
the retreating form of the test pilot. 

Dick was splashing water over his head when 
arian came in the next morning. He was tired 
and worried. (Continued on page 126) 
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W peed along, Sportsmen, 
the mightiest Outboard ever built 


Extend the boundaries of your water sport. If fishing off this 
ledge is a trifle dull—up anchor. In two minutes you're a mile 
away among the lily pads. Prove the new power and speed of 
the 1928 Johnsons to your own satisfaction. They're 35% 
more powerful. Lynite pistons give smoother power— quicker 








5 models of Johnson pick-up. They are quieter in operation because of an improved 
Motors Priced from new muffler. Write for catalog giving full information! 
$115 to $275 JOHNSON MOTOR COMPANY 


2559 Pershing Road Waukegan, Illinois 


Export Division—75 West Street, New York City 
Canadian—Peterborough Canoe Co., Peterborough, Canada 


Johnson 
Outboard oy Motors 


“~, 


pW ORLD'S LARGEST MANUFACTURER OF OUTBOARD MOTORS, 


Sold on Free Trial 
and Easy Payment 
Plan 
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Build and Fly a 3-ft. Medel of 


LINDBERGH'S 


“Spirit of St. Louis’ 








pe Plans for This IDEAL New York-Paris Mono- 

#7 Mode! Airplanes lane is a perfect copy, 3-ft. size, of 

; 25c set the machine in ‘which Lindbergh erces- 
New York-Paris Plane ed the Atlantic Ocean. Any tt 

Cn FOKKER North Pole boy can build this model: ‘The IDEAL 
nmstruction Outs mtains every- 


Pl Cor 
CURTISSJN4D-2Biplane thing needed; al ; fittings, mate. 
DeHAVILLANDBiplane fials and ———, including careful 

C-4 Naval Seaplane tructions, P jans and . The 
Blerict, Taube or . ae is wonderful; has many features 

Nieuport Monoplan oO 

Cecil Peoli Racer. 


ie famous Stude- 
aker 21-Jewel Watch direct from factory at 
vi f ony, to fifty percent. 

° new Art and 
it des’ in white gold, yellow 
fold and prose so effects. 8 justments, 

including heat, cold, isochronism and five posi- 
tions. Insured for a lifetime. 

Ladies’ Bracelet Watches, Men’s 
Watches, Jeweiry, too. All so 
on easy monthly payments. Your credit is 1 
Write today for free book of Advance Watch 
Styles or Jewelry Catalog. 


Watch Chain FREE! f:;"=; DOWN 
we are offering a beautiful Watch Chain free. This special 
offer will be sent to everyone who writes at once. Don’t delay! 
Get this free chain offer today—while it lasts. 
STUDEBAKER WATCH COMPANY 
Gecogubinsd semiee Tieaee’ 
Dept. X90 South Bend, Indiana 
eee Canadian 


(West of Denver, Colo., and in 
Canada, price is $8.00) 


Ask your dealer or order direct. 
New 64-page Book 
of Model Airplanes 


Teaches the principles of 3 contains 
plans and directions for iuildfeg gliders 
and race formation about 
scale Models of real planes; also most 
complete catalog of materials for 5c 
model build Sent tpaid for 


IDEAL AEROPLANE & SUPPLY CO., Inc. 
28 W. 19th Street New York City 























Windsor, Ont. 














New Improved SPORS Fountain Pen, 60 Day Trial. Money back if not pleased. 


Agents’ Sells for $1.25. Writes like a $7 Pen 
Sample OD? Make $10 Daily Easily 


LADIES’ OR MEN’S STYLE 









Comes in G: Molot or Blue Marbl Made $33 in 2 Days 
GUARANTEED 2 YEARS ee To Sold ‘+ L — and 
2 gross.’’—Earnest Markie, Pa. t 





Write for Free WHOLESALE CATALOG. 
F.SPORS & CO., 328 Frank St., Lesueur, Minn, 
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To make a smooth, spotless 
non-wearing easily cleaned 
garage floor 


Lay it with 


SMOOTH-ON NO.7 


DIRTY garage floor is as bad an 
eyesore as a dirty car. 

Ordinary concrete is porous. Oil 
sinks in and’ makes ugly spots, and 
appearance is also marred by the dust 
that grinds loose at dry places. 


By mixing Smooth-On No. 7 into the top 
layer when laying the floor, you get a perma- 
nently smooth, dense, iron-hard, non-abrading, 
impervious surface that sheds water, absorbs 
no oil, is easy to keep spotless and stays spick 
and span. Adding the Smooth-On No. 7 to the 
concrete involves no special effort—merely 
spreading over while the top surface is soft, 
rubbing in with a float and finishing in the 
ordinary way with a steel trowel. 


The extra cost for the Smooth-On for a 
single-car garage is about $9.50 and anyone 
familiar with the working of concrete can doa 
perfect job. 


FOR WATERPROOFING 
ee Smooth-On No. 7 


also for waterproofing 
old damp and leaky cellar 
walls and floors, boiler pits, 
stopping leakage from 
ponds, cisterns, troughs, 
etc. Can be applied easily 
like a paint and when so 
7 used is the only practical 
H waterproofing material that 
can be applied from the in- 
side and to wet or dry sur- 
faces. On old concrete, and 
masonry surfaces, about 25 
Ibs. of Smooth-On No. 7 are 
required for each 100 sq. ft. 
of surface covered, and no 
experience is necessary. 





Write for 
FREE BOOK 








Get Smooth-On No. 7 in 5-lb. 
tin or 25, 50 or roo-lb. keg. 
If your dealer will not supply 
you, write to us direct. 





SMOOTH-ON MFG. CO., Dept. 58, 
574 Communipaw Ave., Jersey City, N. J. 
Please send literature on Smooth-On No. 7. 


Return this coupon for a 
FREE copy of Booklet 


POPULAR SCIENCE MONTHLY 











The Electric Pilot 


(Continued from page 125) 


“You haven’t been up all night?” she 
accused. 

“Yes,” he admitted. “Just trying to wake 
myself up. I worked right through and just 
came back from a spin. When Jack comes I'll 
have him take it up and try it.” 

**What did you find?” she asked eagerly. 

“Not a thing. That’s what worries me. The 
control was in perfect shape. We checked every 
part, and it ran as well as ever this morning.” 

“Then, there’s nothing to worry about?” 

“Yes, there is. If it goes out of kilter like 
that with no apparent cause, it may mean a 
fundamental weakness in design that it may 
take months to overcome. 1 haven’t been able 
to think what it might be.”” He leaned tiredly 
against his desk. 


ARIAN spoke suddenly. “Have you 
thought that Jack might be to blame?” 

*T had wondered a little about him. But I 
haven’t been able to hit on anything he could 
do that a good pilot like Perkins wouldn’t have 
seen. No, I don’t think he would do us any 
dirt. Why should he? When he comes, he can 
take it up alone and I'll stay down and take 
his report over the radiophone.” 

**T felt uneasy about him, yesterday,”’ said 
Marian. “‘He seemed so sure it wouldn’t work. 
And,” she continued, flushing, “he has been 
jealous of my interest in—in the control.” 

The door burst open and the topic of dis- 
cussion came in. His surliness of the day before 
was gone and he pranced across the room and 
slapped Dick on the back. 

** Ah, there, old inventor, how’s the marvel of 
the age working this morning?” 

“The control seems to work all right. I had 
her up,”’ said Dick. “‘ Nothing wrong, far as we 
could see. Can you take her up now? I'll catch 
you on the radiophone. Perkins will be here 
any minute and Id like to know how you find 
it before he goes up.” 

Marian had slipped from the room while the 
two talked. 

“Cheerio,”” Jack grinned, “I hope it’ll clear 
my head. Had to stay up with a sick friend last 
night. Sorry I couldn’t stay to help, but I had 
promised weeks ago to take in this affair.” 

“O, that’s all right,’ said Dick a trifle 
wearily, but somewhat reassured by Jack’s 
friendly manner, “Swanson helped some. I'll 
hook up the radio.” 


he THE radio room Dick was soon joined by 
Captain Perkins and Manager Burton. 
Only Dick wondered where Marian had gone, 
and even he was soon too absorbed in the 
vitally important business at hand to remark 
her absence. 

Down the field they heard the plane roar, a 
few minutes later, and watched from the 
windows as it took the air in a long easy climb. 
At the radio board Dick sat with the earphones 
on his head. ‘“Hello,’’ he called several times, 
but received no response. “Can you hear me, 
Jack?” likewise brought no answer. He 
worked feverishly with the battery con- 
nections and then tested every part of the 
receiver. 

Suddenly the watchers saw him become 
rigid, his face ashy gray. 

“What!” he called thickly. *What’s that? 
—Marian! What are you doing up there? He 
collapsed? My God! ... Is the automatic 
control working? You know how to push the 
buttons? Keep up to about five thousand. . . 
Circle over the field if you can. . . I'll come 
up and get you—some way.” 

He tore the phones from his head, as the 
others gazed blankly at him. 

“She went up with Jack and he has dropped 
dead—or unconscious. I'll go up after her in 
~~ old Jenny. Captain Perkins, will you pilot 

er! 


Perkins nodded. (Continued on page 127) 


} If you live outside the United States send cash with order, 
or 


yours--and yours to keep. If you ot ex- 
ercise to just keep in good shape you can re- 
duce the strength of the! Preareatios 
en by eliminating as many 
as you wish. 


procurable to 


FREE INSTRUCTIONS 
We do not think it enough to send zou an 
exerciser worth double yt we eck 
for a limi time, we will also include in 
structions absolutely free. “Thean 
tions are interesting and simple to follow, 
YOUR GUARANTEE 
The Giant Chest Expander is sold with 
guarantee that you will say it is the "an fineet| 
you ever saw or your money back. 


5 Cables tronets 10 Cables 


The double 
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HOW TO ORDER--SEND NO core 
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of me finest rubber 
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sagetsseivs & EXERCISER C co. Qosonens 
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roadway sy Duane Street, New York. 


Please send f } your » cable } Progressive Exerciser. 

Check the Exerciser you want. is will be sent by return mail, 
Pay postman introductory Fy pet plus few cents poi on ar 
rival. If you are not entirely satistied with your “exerciser you 
may return it within 5 days and get your money back. 
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Modern 
Aircraft 


By Major Victor W. Page, 
Air Corps, U.S. R. 

This book describes the various 
types of aircraft, their construction, 
principles of operation and commer- 
cial application. It shows by simple 
diagrams just how any airplane flies 
and is controlled, outlines and de- 
scribes all important parts of the 
plane and tells just what they do and 
how they are used. Complete chap- 
ters are included on all latest types 
of engines, both air and water-cooled, 
their construction, application and 
care. The most recent types of air- 
planes and airships are described and 
illustrated, including the Ryan NYP 
Monoplane flown from New York to 
Paris by Colonel Charles Lindbergh, 
the Wright-Bellanca Monoplane 
flown by Clarence Chamberlin from 
New York to Berlin, and the Fokker 
Tri-Motored Monoplane used by 
Commander Byrd in his polar and 
trans-oceanic flights. The Wright 
air-cooled motor and the navigating 
instruments that made these epochal 
flights possible are fully described. 


Price $5.00 
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Is This Your Ideal 
Radio Condenser ? 


If So, the World’s Foremost 
Radio Engineers Agree with You 
Soldered brass plates with tie-bars; 
warpless aluminum alloy frame; 
ball bearings; bronze clock-spring 
pigtail; full-floating, removable 
rotor shaft permits direct tandem 
coupling to other condensers. 
Made in all standard capacities 

and accurately matched. 


If Your Dealer Can’t Supply You, 
Write Direct to Us 


HAMMARLUND MFG. CO. 
424-438 W. 33rd. St. | New York 


Dor Better Radic 
ammarlund 


PRECISION 


PRODUCTS 


ARTER 


ADAPTER 
HARNESS 

















Convert your battery set to A.C. tube 
operation in 10 minutes. No tools or 
structural changes necessary. Works 
with all standard transformers. Elimi- 
nates A and C batteries. 


Write for complete illustrated folder 


» ii dio Co] 
Crrmkaco, © 












THIS 132 PAGE 
RADIO CATALOG 


ENCYCLOPEDIA 
FREE 


Containing 75 
radio hook-ups, 
500 illustrations, 
1000 articles. 





Build your own with Rasco parts. 
The lowest prices in the country. 


Radio Specialty Co., 96-P Park Place, New York, N.Y. 
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The Electric Pilot 


(Continued from page 126) 


“But, Dick!”’ cried the manager. “What 
can you do? You can’t get Jack out of the 
narrow cockpit and you can’t operate the 
Dragon Fly unless you do!” 

“Marian says the control is working. I guess 
it’s up to me to pull some of my old tricks—if 
old Jenny can still do her stuff.”’ 

Burton paced up and down, then seized the 
radio transmitter. As Dick and Perkins rushed 
from the room they heard Burton talking to 
the girl in the clouds. “Keep on a level keel, 
Marian,” they heard his choking voice. “Can 
you read the gas gage?”’ Dick refused to think 
what would happen if Jack had neglected to fill 
the tank. 

While Dick strapped on his parachute the old 
biplane was wheeled out by white-faced mechan- 
ics. He tossed the coiled rope ladder on to 
the lower wing, tied it loosely with a length of 
rope, and sprang in beside Captain Perkins, 
who sat with tight lips and playing face 
muscles. 


FEW moments later the old ship roared 

across the field and rose swiftly. Climbing 
in a steep spiral, they made directly for the 
Dragon Fly circling far overhead. 

“It’s the acid test of the automatic,” the 
captain shouted into Dick’s ear. “I only hope 
this old boat can catch her!”’ 

Dick nodded. “ll drop the ladder when we 
swing over her cockpit. Here goes!” He 
crawled from his seat and cautiously picked 
his way to the lower wing, his knees shaking 
slightly in spite of himself. With nervous 
fingers he tied the ladder to one of the struts and 
his safety rope to another. Then he crouched, 
his back to the roaring wind, and waited. 

It seemed hours before they lessened the gap, 
overhauling the Dragon Fly just as it made 
another turn. Through Dick’s head, over and 
over again, ran the refrain “ . . . the pilot’s 
drunk, the kid is sure to flop.”’ Impatiently he 
shook the words away. Other thoughts took 
their place—Marian’s life hanging in the 
balance—her brave fight for his own success— 
the pilot who had scoffed at him—both lives, 
perhaps all of them, dependent upon the faith- 
ful working of his invention—if it stopped for 
only a moment—or the gas gave out ’ 

The Jenny now hovered directly above the 
Dragon Fly, and Dick looked down into the 
tiny cockpit. Marian was lying half across the 
low partition that separated the rear seat from 
that of the pilot; Jack must be slumped on the 
floor. Marian half rose and waved at them, 
with a brave smile that brought a film to his 
eyes. 


E UNCOILED the rope and cast off the 

ladder, as the captain strained every ounce 
of speed from the faithful old motor and wings. 
As they swooped down, every danger which he 
had so lightly ignored in his stunting days 
seemed vastly magnified. “If we should strike 
an air pocket at the wrong moment!” he 
groaned to himself. “One foot too close, and 
we'll all crash. The captain is doing himself 
proud. It’s up to the old stunter now!” 

In the gale the end of the swaying ladder 
flapped close to the monoplane’s cockpit. Dick 
drew a deep breath which was close to a sob 
and, grasping the rope, swung out on to the 
ladder. Rung by rung he descended into space, 
far slower than in the old days—no chances to 
take now—and from next to the lowest rung, 
dropped the rope-end toward the cockpit and 
the crumpled form he now could see lying there. 
Jack’s head rested against the control board. 
As the two planes came within a few feet, Dick 
loosened his hold of the ladder with one hand, 
and reached down to fasten the rope to the 
parachute harness of the unconscious pilot. 

Again and again he strained every ounce of 
his taut muscles, but he could not stretch far 
enough. He stepped (Continued on page 128) 
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Link Your Tuner to 
Natural Reproduction 


TS are thousands of hours of good opera- 
tion left in your tuning circuit. In the last 
three yearsthere has been no progress made in the 
development of better commercial tuners. 

But the Audio! Three years have brought new 
refinements, new developments which have cul- 
minated in the new Amer Tran companion units ;— 
The AmerTran Push-Pull Power Amplifier and 
the AmerTran ABC Hi-Power Box, the Power 
House of Radio Sets. 

Link your tuner to natural reproduction— 
transform your old set to one that will astonish 
even your most critical musical friends. Your im- 
agination cannot exaggerate the difference this 
combination will make in your set. Low notes of 
course, but the lows withno loss in the upper range 
so necessary to brilliance in musical reproduction. 

Never, in all your experience, have you heard 
its equal—hear it at your favorite dealer's store. 
Send us the coupon, we'll arrange the demon- 
stration for you, no obligation of course. Your 
radio experience is incomplete until you have 
heard this, the crowning accomplishment of 


AmerTran. 
Both units are licensed under patents owned or controlled by the 
RCA and may be bought complete with RCA or Cunningham tubes. 
«_., § Push-Pull Amplifier-—-60.00 
Pricest {ASC Hi Put Bese op } Base of Rocky Mts. 
Both without tubes 


AMERICAN TRANSFORMER COMPANY 
100 Emmet St., Newark, N. J. 


Transformer Manufacturers for 28 years 





AMERICAN TRANSFORMER COMPANY 
100 Emmet St., Newark, N. J. 
() Kindly send complete information on the AmerTran 
Push-Pull Amplifier and ABC Hi-Power Box. 


LD Please arrange for a demonstration at my dealer's. 


Dealer's Name satel 
I cactinsesntacsibnipnhseiaptecmneniimoniattes 


Name... 
Address 
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Why Wear Glassesr 


Thousands Are Throwing Them Away 


Upon startling revolutionary facts has been based 
a remarkable new scientific system of eye training, 
which quickly enables you to train the muscles of the 
eye so you can make them work properly at all times, 
and without effort or strain. This new system has 
been prepared by Bernarr Macfadden, in collabora- 
tion with the eminent ophthalmologist who discov- 
ered the real truth about eyes. 


Altuough this remarkable system has only recently 
been introduced to the public, it has been in use for 
more than twenty years, and it has been conclusively 
proven of inestimable value. The most remarkable 
results were obtained in a series of tests made in the 
N. Y. City Public Schools from 1903 to 1911. 


2,000 children who had defective eyesight were in- 
structed in a few of the simple exercises and in a short 
time their vision was radically improved. In one 
school, several children who had been compelled to 
wear glasses were enabled to discard them altogether 
because they could see better without them! 5 un- 
usual were the results of these experiments that the 
principal of one school, who was nearly blind with- 
out glasses, tried the system and in a few months 
could see perfectly without them. 


No claim is made that this course is a cure-all. In 
many casés glasses are essential. But if you are wear- 
ing glasses because of faulty refraction—far or near- 
sightedness—astigmatism—cross eyes—squint eyes— 
weak, watering eyes—eye headaches or strain, you at 
least owe it to yourself to give these methods a fair 


test. You can test these principles of eye education 
out in your own home without a cent of cost. Just 
mail your order and the entire course comes to you at 
once. 


The very first reading will show you all you want to 
know about the eye—its construction—relation to 
the rest of the body—and the way it sees. You will 
learn instantly how to test your own eyes and just 
how to start to get immediate benefit. 


Cross section drawings show plainly the whole 
mechanism of the eye—muscles and nerves. Photo- 
oe of defective eyes make clear the real reasons 

or poor sight. Your own trouble is clearly illustrated. 
With this knowledge in mind, it becomes easy for you 
to — your defective muscles and gain strong 
sight. 


We want every reader of Poputar SCIENCE 
MONTHLY afflicted with eye-trouble, to examine Mr. 
Macfadden’s wonderful course and try the eye exer- 
cise that it prescribes. In order to bring this about 
we are willing to send the entire course on approval 
giving you the privilege of returning it within five 
days after receipt if not satisfactory. The price of the 
course has been placed within the means of everyone 
—only $3.00, plus delivery charges. t ou 
would pay for a single pair of glasses. Can you afford 
not to take advantage of this offer and all it may mean 
to you. Not if you value strong eyes. 


Mail your order today. 


MACFADDEN PUBLICATIONS, INC., 


Dept. P.S. 5 Macfadden Bldg., 1926 Broadway, N. Y. C. 


Entirely at your risk you may send me your course of Eye Exercises. Upon receipt I will pay the postman 


$3.00, plus delivery charges. 


It is understood that if after trying the course for five days I decide not to keep it you will immediately 
refund every cent of my money upon return of the course. 


(Postage prepaid on all cash orders.) 
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VICTOREEN 
Super Coils 


Send for Folder and Free 
Blue Print describing new 
A.C, Circuit 


Geo. W. Walker Co. 


2825 Chester Avenue 
Dept. B Cleveland, O. 
























If you know building, hardware or millwork, here 
is your chance for a highly profitable business 
of your own without risk or capital! Represen- 


tatives needed now in og territory to meet 
demand for sensationally new Dudley Keyless 
Door Lock. Nationally advertised, this new 
product is wanted by “key forgetters” every- 
where. Does away with bothersome, easy-to- 
forget, easy-to-lose keys. Can be opened by child 
in 4 seconds—Only 3 numbers. Combination as 
easy to remember as your telephone number. 
Same combination can be had on locks for all 
doors of the house. 

Bank Vault Securi P 
In bank vault doors, while maximum protection is 
essential, key locks are never used. Dudley Keyless 
Door Locks give bank vault security to every home. 
Absolutely non-pickable—they are the ideal pro- 
tection for front doors, basement doors, garage 
doors, silver cabinets, and every place where valu- 
ables are stored. Before you duplicate another lost 
or mislaid key, investigate the Dudley. If interested 
in making $25 to $50 a day demonstrating these 
locks, write at once for free lock offer and full 
details of our plan. Noob igation. Write us now 

DUDLEY LOCK CORPORATION 

107 N. Wacker Drive, Dept.45, Chicago, Ill. 
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1928 Book offers finest, 
newest, well-known sets; 
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tone fidelity, clarity, sensitivity —by auto- 
matically keeping tube filament voltage 
constant, despite “A” battery variations. 
Fang hand . Simplifies wir- 
ceratiakwith Bates Accept 


130 West Lake St., Dept. 25—Chicago, Ills 
7 PERITE 
mly Amperite. $1.10 mounted (U.S.A. 
a FREE—"Am caine 


Impioved= 
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The Electric Pilot?! 


(Continued from page 127) 


to the bottom rung, but the planes 
He glanced at Marian’s white face: 
touched her shoulder reassuringly before hin 
were drawn apart again. Must try pa 
ae tapes ha be done ; 

He climbed a couple of rungs, h . 
legs through, and lowered his Tody eae 
hung head downward as in his stunting dg 
His brain seemed to clear, as he swung like. 
pendulum and waited. It was the stunt that 
had thrilled thousands—but never had ¢ 
been such a desperate need. He swore 
as he dangled there. At last, as he 
directly over the cockpit below, he at 
its edge with one hand and with the othe 
rapidly passed the rope through the straps of 
Jack’s parachute. Feverishly he tied it in, 
strong bowline knot—no slips now! 








OW he righted himself and signaled 
Perkins. Guiding the rope as the Jenny 
rose, he eased the inert burden from the 

pit, and at last, with a final jerk, Jack’s jj 
body dangled in the air. “All well so far” 
Dick breathed to himself. . 
But as he climbed his ladder rapidly, ang 

was about to draw himself to the silver wi 
above, his thumb caught in the ring of his rip- 
cord. Instantly there was a sharp jerk at his 
shoulders—the pilot-’chute was free! In ap. 
other moment the big parachute would be 
+ ealliat ti him from his precarioys 
BGEle « ¢ 
Desperately he tore at the fastening straps 
with his free hand, flinging off the harness gt 
the very instant that the great parachute 
billowed out in the wind behind him. He sighed 
with relief as he saw that it had dropped away 
without fouling either of the planes. 
He climbed somewhat weakly onto the wing 
—slowly—carefully. Didn’t dare to make 
misstep now—too much at stake—why did this 
trick seem to take so much more time and 
breath than in the old days? 
He rubbed and beat his hands, numbed and 
nerveless. Then hauling in the rope, hand over 
hand, he drew up the limp, swaying form until 
at last he had it over the edge and on to the 
wing. He lashed it securely to the struts, 
heaved a sigh of relief as he felt Jack’s beating 
heart, and then crawled back to where Captain 
Perkins sat watching him closely. 
“Plane change next!’’ he shouted into 
Perkins’ ear. “Swing close up under her, and 
I'll catch the tip of the wing and climb up.” A 
en pallor on the pilot’s ruddy face startled 

im. 

“Where is she?’’ Perkins yelled. 


Ty gave one glance over the fuselage, the 





stiff wind striking his face a stinging 
blow. “To the left!” he shouied. “Circle over 
those clouds behind.” Neither had noticed the 
fleecy billows which had come up from the 
west. They rose a few hundred feet, and for 
interminable minutes searched the _ horizon 
anxiously. Then, as suddenly as she had van- 
ished, the Dragon Fly popped out of the clouds, 
shining with dampness. The little plane had 
turned completely around. 
“The girl’s got nerve,” Dick read from the 
captain’s lips, and he nodded vigorously as he 
scrambled out upon the top wing of the Jenny. 
If all went well, this stunt would be no harder 
than the last, but. . . 
They swooped down below the little mono- 
plane, and Perkins brought the two wings 
almost together. _Too close, Dick realized, as 
he ducked flat just in time to escape the 
whirring propeller near his head. Perkins 
looked back at him with white face, and 
Marian’s wide eyes gazed starkly at him from 
the edge of her cockpit. All three of them 
knew, he thought dimly, what a slip meant 
now, with no parachute on his back. It was 
the end for two of 
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wOOOWORKING MACHINES 


Cabinet 


No. 10 
$290 
with Motor 


You ought to have 
this handy Parks in 
your shop. Compact, 
complete machine de- & 
signed like a big production outfit at 1/5 the cost. 
Fits ina corner of your basement. Does any kind 
of cabinet or joinery work. Write for circular. 

The Parks Woodworking Machine Co. 
1547 Knowlt 


‘on St., Cincinnati, Ohio 
Canadian Factory: 208 Notre Dame East, Montreal 

















World famous Cross-Atlantic “Spirit of 
St. Louis” model. Guaranteed to fly 
under own power. Very fascinating, 
educational, thrilling fun! Simplified easy 
% construction set put together in an eve- 
ning, wood spars, waterproof wing cover- 
ing, all difficult parts formed, 10-inch 
propeller, metal fittings, complete ma- 
pelea 
- —$1.1 18-in. Simplex Lindytype : 
i oe in dinsles, only inp All models guaranteed to 
fly to your satisfaction or purch price refunded. 
MODEL AIRCRAFT CO., BOX A, CHILLICOTHE, OHIO 


directions, postpaid at 
ory Price, $3. 18-inc . 
in. 














SELL YOUR PRODUCT 


If you have an article you wish to sell, 
just write us, describing it in detail. 
We may be able to sell it for you. 


AIRES 


P. O. Box 124 West Norwood, New Jersey 














SPEAKERS LIBRARY 
Ever speak in public? Start Now. All 10 
volumes for $3.98. Good for Executives, 
rs, Bankers, Teachers, Clergymen, 
Laymen, etc. 000 other 

es. W for list. Soqeentes 1. Fifty 









iVil. Celebrated Passages for Public 

HSpeakers. Vill. Live ideas and Stunts for 

Entertainment Committee. IX. Humorous 

manny St for peakers- X. Toasts 

for Ail Occasions. BLIC SPEAKERS 

BOOK CO., Dept. 315, Box 304, Harrisburg, Pa. 


FREE 1. BO 


OPEN ROAD for BOYS 
Magazine -~ 50 pages of thrilling stories, pictures, 
sports, mystery, etc. Also membership in 
the WiNNIT CLUB ~ badge burton, big outfit, 
catalog and brand-new plan for making lots of 
easy money and swell prizes. A FREE! 
Pony and bicycle given too. No obligation. 

Send name and address at once to 





- 


WINNIT CLUB 18, Open Road for Boys 
248 BOYLSTON STREET. 


BOSTON. MASS, 


Taught¢ 
at Home® 
New! Different! 
Teaches you Big Tricks, Il- 
lusions, Stage Stunts, ‘Patter’ 
and the Principles of magic. Learn at 
ome. Earn up to $1000 a month. Write 


h 
today for special offer, 
Tarbell System, Inc., ..222¢,S¢nretes 4", 


BO Days Free Trial os 


Models now ready for delivery di- fj 
our factory Astonishing new p s 
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The Electric Pilot 


(Continued from page 128) 


them if he did not make it, for the gas would 
not hold out forever—and there were no other 
stunt pilots on that gray field far below. 

He signaled to Perkins to try it again. But 
this time the planes passed too far apart for 
him to reach the wing of the monoplane above. 
After two more attempts he gave it up and 
crawled back to the cockpit. Perkins looked 
at him appealingly. 

“It’s a tough stunt at best!”’ Dick called, 
leaning close. “I'll try the rope ladder again— 
try to drop on to the wing—never did it but 
got to this time.” 

Climbing back to the wing, somewhat weari- 
ly, he straddled the limp body at his feet, and 
uncoiled the ladder once more. Again they 
were over the Dragon Fly. He awaited his 
chance, and as the little wing glistened under 
his feet, he carefully swung down the ladder 
and stood swaying on the last rung—like 
“crack the whip” he thought, as he crouched 
down, grasped the bottom rung, and swung 
into the air, a trapeze performer under a blue 
canopy. 


ITH calculating eye he waited until the 

exact center of the monoplane’s wing 
came under his swaying feet, then let go his 
hold and dropped a couple of feet to the fragile 
fabric which stood between him and eternity. 
He grasped desperately at the edge of the wing 
as he fell upon his knees. Instantly, the tiny 
craft careened under the unaccustomed load 
so far forward and dipped her nose downward. 
Then a sudden up-current caught the tip of 
the wing, and clutch as he would, his body 
slowly slid around on the slippery linen. 

He hugged the surface, and glimpsed 
Marian’s frightened face as she leaned forward 
to press a button. The nose responded to the 
control, but not quickly enough. He felt him- 
self slowly slipping off into space, helped by the 
pressure of the wind. Clutching desperately, he 
just managed to grasp the smooth rim of the 
cockpit with one hand. He felt a hand tighten 
upon the collar of his suit—and seizing the rim 
with his other hand, by a final supreme effort 
hoisted himself up and tumbled head foremost 
into the cockpit. 

*O, Dick, thank God!” Marian reached for- 
ward, oblivious to the rushing air, to rub his 
numb arms. It was several minutes before he 
could use them again or could trust himself to 
speak. 

“All safe now, Marian,” he called at last. 
“The old automatic did its stuff this time!” 


Ww expert hands he grasped the joy 
stick, signaling Perkins to go down. A 
swift, steep ride, and a few moments later they 
were following the dusty track of the old Jenny 
across the field. Taxi-ing over to the hangar, 
Dick noted dimly that the field seemed to be 
alive with waving hats and arms. 

No one knows exactly what happened then. 
Jack swears he saw Marian strangling Dick 
when the latter lifted her from the tiny cockpit. 
Marian says Dick almost broke her back. Dick 
says his wife will have a broken back if she ever 
risks her neck to “check up”’ on another pilot. 

All agree that Jack mixes no more moonshine 
and altitude. Also that Dick refused to let him 
resign. And when Dick handed him a worn 
penny with filed edges, which Marian had 
found in the cockpit, Jack confessed: 

“T'll say it’s a lucky penny. I slipped it 
between the leaves of the switch, to keep the 
juice from the control. But if it hadn’t dropped 
out, when my head struck the board, Marian 
would now be a blond angel . . .” 

“And you'd be piloting the Devil’s Airline 
Ferry,” finished Dick. 

Manager Burton never will know what 
“gummed up” those tests of the automatic 
control. 
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New Model 


PocketGen 


The new model Pocket 
Ben watch has won universal 
good will. 

You’ll find it as good 
looking as it is dependable. 
Millions of men carry it with 
pride and confidence. 

Sold everywhere for $1.50. 


Built by the makers of 
Big Ben and other Westclox 


WESTERN CLOCK 
COMPANY 


La Salle, Illinois 





New Westclox 
Auto Clock 


Attractive, convenient, re- 
liable, Fits any car.Quickly 
attached on dash or above 
wind-shield. 














© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Advertising Services 


ADVERTISE in 24 metropolitan dailies, 24 words, 
—. Helpful Guide listi 1000 publications, 4c 
tamps. Wade Company, Baltimore Bidg., Chicago. 


24 WORDS,-151 rural weeklies, $6.04. Ad-Meyer. 
4112P Hartford, St. Louis, Mo. 


ALL Advertisers should not be without the im- 
portant facts on Money Making. Write today for the 
ck-Action Advertising Rate Folder’’ which contains 
information of value to you. If you are anxious for quick 
rofit reterne. do it now! Address your eg =f to: 











Rates 30 Cents a Word. A 10% discount is 
allowed on all contracts for six consecutive inser- 
tions. Advertisements intended for the July 
1928, issue should be received by May Sth. 


Books 








Education and Instruction 


DON’T prepare for any Civil Service examinan examinat; 
without seeing our free catalogue. poms Corrs. 
spondence College, Washington, D. 

“DOUBLE entry bookkeeping pastored iy Opes 
with 8 keys; guaranteed; diploma.” Interna THAtional Book. 
keeping Institute, Desk 10, Springfield, Mo 














WHAT the Radio Buyer should know—a 24-page 
booklet with full information on selecting and operating. 
Price 25 cents. Popular Science Institute, 246 Fourth 
Ave., New York. 





anager, Classified Advertising, Popular 
Monthly, 242 Fourth Ave., New York. 


Archery Tackle 


YEW Bows. $10 to $25. Delivered. Write for 
Goseriptive prices. Olympic Archery Co., Port Angeles, 

















cAuthors—Manuscripts 


WRITE Short Stories. Criticism, Revision, Typing, 
Hursh Service, Dept. 3, Box 1013, Harris- 


o « 











cAuthors of Song Poems 


SONG Poem Writers—Send for proposition. Hib- 
beler, D10, 2104 N. Keystone Ave., Chicago. 

I BUY, Sell, Publish Songs. Chester Escher, 12 Broom 
8t., Jersey City, N. J. 

I WANT song poems. Casper Nathan, J-3544 No. 
Racine, Chicago. 














A PERFECT Life—$3.00—Henry Hoffman, Box 814, 
Omaha, Nebraska. 


Branch Office Services 


SPEEDY, dependable service. Mail forwarded twice 
dally. Eastern Mail Exchange, 415 Wood Bldg., Glen- 
side, Pa. 

















Business Opportunities 


LEARN the collection business. Good income; quick 
results. Interesting booklet, “Skillful Collecting,”’ free. 
eg A Collector's Association, Science Building, New- 
ar 0. 


BECOME a Foot Correctionist. A New Profession 
not medical nor chiro opeey., All the trade you can attend 
to; many are making 000 to $10,000 yearly, easy terms 
for training by mail, no further capital needed or goods to 
buy, no agency or soliciting. Address Stephenson Labora- 
tory, 10 Back Bay, Boston, Mass. 


MINIATURE oe machines, $50.00. 
318 Reed, Erie, 











Byrd— 





cAutomobile Accessories 


EVERYBODY wants one—be first—Just Patented— 
It’s different—it goes—S pinning Automobile Light, Red. 
white and_ blue, automobile—anywhere—speciai 
colors for Cowl. Millions will be sold. Most beautiful 
light used. Money back guarantee. Pay postman $1.50 

postage =: poo. Go Light Co., 76B Milford 
Ave., Newark, N 





USED Sor andeabs school courses sold on re- 
pecenese basis. Also rented and exchanged. Money- 
ack guarantee. Catalog free. (Courses bought.) Lee 
Mountain, Pisgah, Alabama. 


———>== 


Engines— Motors—Dynamos 





“ae Electric Motors—half and one ho 
A. induction motor winding models Show conne. 
ey plain sight. Learn quick, easy. Dept. B, Cale, 
Bros., Gainesville, Texas. 
<= 


For Auto Owners 


MILLER Luggage Carrier. Male of heavy cottg 
duck. Folds into aa space when not in use. Send for 
circulars. Wm. H. Miller, 1205 W. Mills, Creston, Towa, 

















For Electricians and Helpers 


THE Electrician's Wiring Manual, By F. E, 
stock, E. E. Contains all the information needed for 
proper installation of lighting and power systems ij 

ouses and other buildings. It completely covers inside 
electrical wiring and construction in accordance with 
= National Electric Code. Pocket size—flexible bind. 
448 pp. Price $2.50. Popular Science Monthly, 

250 Fourth Ave., New York City. 











For Inventors 


UNPATENTED Ideas Can be Sold. I tell y 
and help you make the sale. Free particulars (c cm 
righted). Write W. T. Greene, 805 Jenifer Building, 
Washington, D. C. 








INVENTIONS commercialized. Patented or un- 
ag pa _— Adam Fisher Mfg. Co., 183 Enright, 

it. Louis, Mo. 

| ingnogh J a signs or pictures an hour without press, 
type or machinery. ae and particulars 10c. Sartco, 
1014, “Springfield. Ohio. 











cAviation 
en American School of Aviation announces a new 
echanics of Aviation. A 


respondence course in M 
thorough, training in Practical Aeronautics. American 
School o Aviation, Dept. 6741, 3601 Michigan Ave., 





BIGGEST, Best Catalog Model Airplanes, Paste. 
Supplies; 5c pos eats. Ideal Company, 21 West 18th 
Street. New Y 

SEND dime soe ye mounted propeller and circu- 
lars on free three foot model aeroplane. No selling. 
Aero Bhop. 3050 Hurlbut Ave., Detroit, Mich. 


FLYING Instructions. Two lessons. $1.00 each. 
Church, 1603 Golden Gate Ave., San Francisco. 


a Hy F 25c 4-" ae our —— 
{lust ra’ course esigning, ng an ying 
James aia 1029 Walnut Street, Allentown, Penna. 

BE AN Avigator Aer ecentee), Write American 
Avigators Society, 154 W. Slauson Ave., Los Angeles. 


“SKYWARD HO."’—New book by Derek White on 
r future in Aviation. Opens road to career, fame, 
fortune. Sent Free—write at once. Parks Air College, 
215 Missouri Theatre Bldg., St. Louis, Mo. 


JOIN National Society for Promotion of Aviation, one 
of America’s fastest growing aviation societies. No dues, 
assessments, extras of any kind. $3.00 covers all costs. 
You receive beautiful pair silver wings, home study les- 
sons on avittion. Flight principles with drawings, dia- 
grams, dictionary of aviation containing 300 aviation 
terms, definitions, aeronautical dope sheets giving val- 
uable data on 400 airplanes, airplane motors, in lesson 
form. Not a book. Enroll now, enclosing = 00. Every- 
thing will be mailed immed: jately. N.S. P. A., Dept. 
C.P.S. 412 6th St., Los Angeles, Calif. 























ONE of the biggest mails on earth. Sent to any 
address for 10c. Louisiana Distributing Service, Dept. 
PMX, Harmon, La. 

SUCCEED With Your Own Products. Make them 

yourself. Formulas, Processes, Trade-Secrets. All lines, 
Catalog, circulars free. C. Thaxly Co., Washington, 


7 








MIRRORS Resilvered at Home. Costs Less 5 cents 
per square foot; you charge 75 cents. Immense profits, 
peattns autoparts, reflectors, tableware, stoves, refinish- 
ng metalware, etc., outfits furnished. Details Free. 
Write, Sprinkle, Plater, 94, Marion, Indiana. 


THIS Advertisement may make you Thousands of 
—_ if you'll write immediately for my “Eye- 
"* Literature describing Guaranteed Formulas; 
Vetuabte Trade Processes, Money-Making Information 
how to easily make the World's Best-Selling ~~. ties. 
Alllines. Investment Small. Profit a Start in 
your Home, Room or Office. Make t Good Money 
you’re entitled to. Dr. Liscombe ‘Miller ¢ Chemist, 
Tampa, Florida. 





INVENTIONS _Commercialized. Patented or m 
~~ Write Adam Fisher Mfg. Co., 183 Enright, 8, 
s, Mo. 

I AM in touch with hundreds of moneyed men and 
manufacturers who wish to buy oo inventions. Hart 
ley, 38 Court St., Bangor, Maine 

INVENTORS’ Universal Educator—contains 900 
mechanical movements; 50 perpetual motions. Tels 
how_to obtain and sell patents. Suggests new ideas. 
Explains a Se select ry attorney and ws 
maces, Price, $1.00 postpaid. Qnete 

, 681 — Bide "Washington, D. 

SO SNENTORE SE your invention Sab patenting? 
What will be its sales value and market prospects? 
vestigation, analysis and constructive suggestions made 
promptly. Strictly confidential. Write for free booklet. 
wna R. Purnell, P.O. Box 474, Washington, D. C, 


I SELL patents. Established in 1900. A service of 

















nationally-known reliability. Why take chances ? Charles 
A. Scott, 773PS Garson Ave., Rochester, N. Y. 


INVENTORS—we build models! Send us your 
rough idea. Our master mechanics will develop it for you 
into a practical working model. Thirty years’ su 
experience doing this very thing. Best shop equipment, 
Expert advice. Cn service guaranteed. 
reference furnished. Send for free ae “The Road 








SELL by Mail!—Books, Novelties, Bargain! Large 
Profits! Particulars Free! C—Elfco, 525 South Dear- 
born, Chicago. 


PATENTS procured; Trade Marks Registered—A 
comprehensive, experienced, a service for the pro- 
tection and development of your ideas. Preliminary 
advice gladly furnie ed without charge. Booklet of in- 
formation and form for disclosing idea free on request. 
Irving McCathran, 201 Owen Bldg., Washington, 
D. C., or "41-Z Park Row, New York. 


BIG bunch mail. Year 15c. Magazines, catalogues. 
Kentucky Agency, Covington, Kentucky. 


SMALL capital starts profitable chewing gum ma- 
chine business. Particulars free. Chewit Co., 28G 
Dodworth Street, Brooklyn, New York. 











to Crescent Tool Co., Dept. B, Cincinnati, 
Ohio. 








For Men and Women 


DETECTIVES—Work home or travel. Experience 
unnecessary. Particulars free. Write, George Wagner, 
2190-P Broadway, N. Y. 


Formulas 


SUCCEED With Your Own Products. Make them 
yourself. Formulas, Processes, Trade-Secrets. All lines. 
ws circulars free. C. Thaxly Co., Washington, 























Bending Machines 


THE Famous’ Hossfeld “‘Wrenchless’’ Universal 
Iron Bender is the last word in bending machines. Bends 
metal cold or hot into most any conceivable shape, in- 
on Eye Bolts and Automobile Spring Eyes. Bends 
up to 1” bars or 1% pe cold. Thousands in use by 

classes of trade, from the smallest shops to the 
largest railway systems. Write _ circular and prices. 
Hossfeld Mfg. Co., Winona, Minn 








FURCRAFT at Home. Positively the finest, surest 
and easiest Big Profits at Home in Spare Time for 
men and women. Investigate Now. N. W. Fur Co., 
Dept. 39, Omaha, Nebr. 


WANTED—Mechanical Leather’ Specialties - 
manufacture on royalty or outright purchase. F. Rani 
oo. Company, 241 Pearl Street, Grand Rapids, Mich. 





GUARANTEED Formulas: “Exclusive But Not 
a For Making Largest Selling me All 
lines. Play Safe, get my Valuable, 

Literature before buying common ¢ ‘esaleen Stock 
a. Miller, Manufacturer’s Chemist, Tampa, 
‘lorida. 


FORMULAS—170 Moneymakers and Big Illustrate 
Catalog 20c. Ideal Book Shop, (P), Park Ridge, Ill. 














Chalk Talks 





Boats and Launches 


BUILD your own boat. Outboard motor speedster, 
runabout, cruiser, row or sail using our knock-down 
materials. 55 Models. Send 25c for catalog. Brooks 
Boat Co., Inc., Salt Street, Saginaw W.S., Mich. 











Books 


PRESS and public concede it to be the best ever 
roduced. “Radio Theory and Operating,”’ by Mary 
‘exanna Loomis, member Institute of Radio Engineers, 
er =< radio, Loomis Radio College. Thorough text 
a: ~ es, 700 illustrations, price 
$3.50, re by Radio Schools, Technical 
Colleges, hiversttles, Dept. of Commerce, Gov't 
At bookdealers, or sent on 
receipt fe or money order. Loomis Publishing 
Company, Dept. E, 405 9t 





h St., Washington, D. C. 





LAUGH producing program, $1.00. Catalog free. 
Cartoonist Balda, Oshkosh, Wisconsin. 








Chemistry 
OUR new catalog listing 5000 chemicals, 2500 illustra- 
tions. Laboratory Apparatus and 1000 Books sent on 


receipt of 50c. Laboratory Materials Company, 641 East 
71st Street, Chicago, U.S. A. 

STUDY Spectrum Analysis. Director vision spectro- 
scope $5.00. Other models, write. Scientific Specialties 
Co., Madison, Wisc. 














Dogs, Birds, Fish 


BEAUTIFUL ~~ bull pups, $15. Bulldogs, 501 
Rockwood, Dallas, T 








For the Home 


HOT water on tap, $6. Make your own Automatic. 
Write John Kirkeby, San Luis Obispo, Calif. 


GRANDFATHER clock works, $5.00. Build your own 
case, instructions free; make good profits selling your 
friends. Clock works with chimes for old or new cases 
Write for full particulars. Clock Co., Nicetown, Penn. 


Help Wanted 


NTED—tLive foreman or mechanic or clerk in 
every factory in the United States to act as su 
tion representative for the most popular magazine 
the world. Address Manager of Representatives, 
Popular Science Monthly, 250 Fourth Ave., New York. 


OBTAIN Employment! 70 Jobs offered one person! 
Get work you want, quickly, anywhere. Complete infor- 
mation, 50 cents. Money promptly returned if wanted. 
ae ‘Yourself! New Idea Service, Box 39-D, Station 

ew Yor 
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Ship Models 


Iding Profusely illustrated; cir- 
= TP Model me Research Society, Dept. S, Salem, 








Mass. en 
ns for $1. Everything for the ship 

4 gait Me Sean 6c for interesting 32-page catalog of 
model bigs. Sea Arts Guild, 405-J 11th Ave., Milwaukee, 





Song Writers 





SE . 
ERS, substantial advance royalties are 
SONG Wrishable work. Anyone having original ideas 
eS 3 may submit poems for examination and free 
tot ice. Walter Newcomer, 1674 Broadway, New York. 
< ERS submit poems; professional music 
eo Ge services. Brennen, Dept. 100, 1656 Broad- 
way, N. Y. 














Stamps and Coins 





—————— 
100. All different, 3 cents. Lists free. 
P ge Stamp Co., Toledo, Ohio. 

: e Fall selling catalogue of coins for 
oe oe oatalogue uoting prices paid for coins, ten 
cents. William Hesslein, 101B Tremont Street, Boston, 
Mass. Es 

NIA gold $% size, z7c.; $4% size, 53c. White 
cent atalogae, 10¢. Norman Schultz, Box 746, 
Salt Lake City, Utah. 
Z ARIETIES a Postage 2c. P. 8. 








20 V. 
Miami Stamp Co., Toledo, O. 

500 DIFFERENT 40c; 1000, 80c; 2000, $3.50. Fred 
Onken, 630 79th Street, Brooklyn. 

STATES and Foreign Coins. Military 
pemeaiiens. Catalogue and 500,000 mark bill, 10 cents. 
Alexis Mengelle, Colorado Springs, Colorado. 

STAMPS, 105 China, etc., 2c. Album (500 illustra- 
tions) 3c. Bullard, Station AA, Boston. 

w Brunswick & U. S. Commemorativesjin- 
a Ry our Special packet of 100 all different for 25 
cents. Prospect Stamp Co., 225 Broadview Ave., Tor- 
onto 9, C: ,. 
te! 112 Different stamps to Approval Applicants, 
20 postage. Paige Stamp Co., Oak Park, Ill. 

FINEST One Cent Approvals in the United States. 
Stanton (144), Niantic, Conn. 

530 DIFFERENT Portugal Colonies 10c; 200 different 
World 10c. Louis Morrison, Glenolden, Pa. 

1000 DIFFERENT Stamps $1. 50 Br. Col. 10c. 
Stamps on approval. lcup. Send reference, C. Hollister 
1757 School St., Chicago, Ill. 

MPORTANT to advertisers! Are you deriving profit 
a. your advertising? Write todav for a copy of the 
“Quick-Action Advertising Rate Folder’’ showing “How 
You Can Use Popular Science Monthly Profitably.” 
Address your inquiry to: Manager, Classified Advertis- 
ing, Popular Science Monthly, 244 Fourth Ave., New 
York. 

1000 VARIETIES 69c!_ Approvals. Kenmore Stamp 
Co., 701 Kenmore Place, Brooklyn, N. Y. 

$10.00 FOR 25c. A choice assortment of 500 all differ- 
ent stamps guaranteed to catalogue over $10.00, offered 
to approval applicants for only 25c. Edgewood Stamp 
Co., Dept. 8, Milford, Conn. 

100 ALL different stamps given away to each new 
subscriber to Th> Stamp Collector. All the news 
about stamps. Send only 25 cents for a six months’ 
subscription. We guarantee your complete satisfaction. 
The Stamp Collector, Dept. A.B., 719 Lodi St., Syra- 
cuse, N. Y. 

STAMPS, 105 different 5c, to approval applicants. 
Harvey Teeple, Decatur, Indiana. 

POWERFUL Magnifying Glass Free with Approvals. 
Send Ad. Premium Stamp Co., 1934 Harrison Ave., 
New York City. 

50 DIFFERENT United States 10c to approval 
applicants. Clearfield Stamp Company, Box 94, East 
Liberty, Pittsburgh, Pa. 















































Stop Watches 


HIGHER Efficiency in your work, more pleasure 
while watching Football, Baseball, Races, etc. Used 
for all Athletic Sports. Most accurate Swiss movement. 
$9.75 postpaid or ask for free catalog. F. & Z. Co., 215 
West 34th St., P. S., New York City. 


Stories Wanted 


STORY Ideas Wanted for photoplays, magazines. 
Big demand. Accepted any form for revision, de- 
velopment and submission to markets. Estab. 1917. 
Send manuscripts for free criticism. Booklet 
mail on request. Universal Scenario Company, 
414 Western & Santa Monica Bldg., Hollywood, Calif. 




















Telescopes 
OWN a telescope! A reflector is not expensive and 
sieve bese results. Write for information. H.P. Houser, 
Snell Bidg., Fort Dodge, lowa. 








Typewriters and Supplies 


TYPEWRITERS—Factory Rebuilt Royals, Reming- 
tons, Underwoods. New Royal, Remington and Corona 
Portables. New ‘‘Excellograph” Rotary Stencil Duplica- 
tor $37.50. Terms. Catalogue Free. Pittsburgh Type- 
writer Supply, 543—339 Fifth Ave., Pittsburgh, Pa. 


Wanted 


WANTED—Live foreman or mechanic or clerk in 
ome factory in the United States to act as subscri 
by representative for the most popular magazine in 
P e@ world. Address Manager of Representatives, 

opular Science Monthly, 250 Fourth Ave., New York. 


IMPORTANT to advertisers! Are you deriving profit 
“Out _— advertising? Write today for a copy of the 
Y. ck-Action Advertising Rate Folder’ showing “How 
Add Can Use Popular Science Monthly Profitably.” 
i ress your inquiry to: Manager, Classified Advertis- 
Yor oPular Science Monthly, 250 Fourth Ave., New 

















Your Own Tire Business 








BIG MONEY! 
INDEPENDENCE! 


QUICK SALES 
LARGE PROFITS 


Salesman’s Opportunity! 


Get in business for yourself. Make big money. Be- 
come independent. Here is a going business waiting 
for you. The tire which has Revolutionized the 
Whole Tire Industry appeals to every auto owner. 
Gives him service. Saves him money. Easy sales. 
Demand created right in your locality through our 
National Advertising. 


The most profitable business ever offered to Sales- 
men. Exclusive Territory now open for the World's 
Perfect Tire. One Representative only, to a 
Locality. $200 a week and over easily made. Dickin- 
son Cord Tires deliver absolute satisfaction. Re- 
orders come without effort and pile up your 
revenue. Every tire made for Strength, Speed, 
Service and guaranteed for one year against all 
road hazards regardless of mileage. 


The Dickinson Cord Tire is as far ahead of the 
Tire Industry as the automobile of today is ahead 
of the car models of twenty years ago. It is made by 
the Dickinson Automatic Tire Building Machine, 
of which we are the exclusive users. From core to 
tread, it is built with automatic precision. No mis- 
fits. No hand mistakes. Every tire perfect and a 
racing tire with triple Life, Comfort and Economy. 
The Dickinson Cord Tire embodies correct motor-traction 
principles never before applied. Proof against “stone bruise” 
and that old bogey “blow out.” 100% pure “live” rubber. 
Truly a tire for the classes—those who want only the best. 
Costs user nothing, as saving in gas ranges from 10% to 17%. 


This unusual Salesman’s Opportunity puts you in the Biggest 
and Most Profitable Business in the world and establishes a 
lifetime income. Every auto owner will welcome your solution 
for his biggest replacement-problem expense. A very little 
consistent effort will net you $40 a day. No investment. We 
start you FREE. Write now for complete information. Dept. 16. 


HYDRO-UNITED TIRE CORPORATION 
J. G. FEIST, President 
Pottstown, Pa. = cAddress Nearest Branch | Chicago, Il, 


DICK NS(OIN on] 
oT -° 


‘ ome e* 
o* 





he, of 
a, World's Pertect..--" FREE— 


-* This case 
10¢--"" $40 a day PROFIT... | 


n This case makes thesales, starts you in a lifetime busi- 

ness. Just show the quality of a Dickinson Cord Tire and any 
tire user sells himself. Quick sales. Reorders automatic. Preference 
given first applicants for Exclusive Territory. Write now Dept. 16, 
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The only man who 
could talk to the 
Superintendent 


OON after I began studying,” a student 


wrote to us the other day, “we had a 
change in management at our plant. I cer- 
tainly was glad then that I had decided to 
study in my spare time. For, thanks to my 
I. C. S. course, I was the only man in the 
organization who could talk to the Superin- 
tendent in his own language. As a result, 
I was promoted over men who had been 
here from ten to twenty years. My salary 
has been increased 90 per cent in the last 
ten months.” 





T’S a true story of what just one T. C. S. stu- 
dent has done. There are thousands of others. 
Every mail brings letters from men and women tell- 
of promotions and increases in salary due directly 

to spare-time study. 


One hour a day, spent with the I. C. S. in the 
quiet of your own home, will prepare you for success 
in the work you like best. Yes, it wilf Put it up 
to us to prove it. 


Mail this Coupon To-day 
_—— ee —_———_——_—_— = —_—<—- 
CNTERRATIONAL, CORRESPONDENCE SCHOOLS 
e Universal University’’ 
fm yea: E, Scranton, Penna. 

Without cost or ottigation, 4 Win send & a copy of 
your booklet, ““‘Who and full particulars 
about the subject boos “ie 1 ‘a marked x: 

BUSINESS TRAINING COURSES 


Industrial Management Aes Correspondence 
Personnel Management Show Card and Sign 


Traffic Management ttering 
Accounting and C.P.A, Stenegraphe and Typing 
Coaching Civil Service 


i 
Cost Accounting Railway Mail Clerk 
Bookkeeping Common School Subjects 
Salesmanshi High School Subjects 
tarial Work Magazine and Book 

Spanish o Illustrator 

e O Cartooning 

TECHNICAL AND INDUSTRIAL COURSES 
Electrical Engineer Architect 
Electric Lighting Architects’ Blueprints 


Mechanical Engineer 
Mechanical ‘tsman 
ne Shop Practice 


Contractor and Builder 
Architectural Draftsman 
Concrete Builder 
Structural Engineer 











Chemistry Pharmacy 
Civil Engi Automobile na 
and Mapping Airplane Tagine 
Metallurgy O Mining culture and Poultry 
Radio athematics 
Be iaicnaslindsiinidiecdbibinennbinidnaiecssiteodessacseese 
Btreet Addresa 
i iccttntinnantsisisavesccradsncsensecccsciesesed ee icscanttnessscttinineninnttcinns 





If you reside in Canada, send this coupon to the Interna- 
tional Correspondence Schools Canadian, Limited, Montreal 








Draw Cartoons 


TURN YOUR TALENT INTO MONEY 
Cartoonists earn from $50 to $250 per week—some even 
more. Remarkable Circle System of Drawing teaches you in half 
the usual time. Students from all parts of the world are enrolling 
for this exceptional instruction. Personal criticism service and 
up-to-the-minute instruction make it easy for National students 
Send for interesting BOOKLET and SAMPLE 
LESSON PLATE explaining full details of the Course and what 

National students are accomplishing. No salesman will call. 

The National School of Cartooning, 

615 Penton Building Cleveland, Ohio 


MONEY MAKING OPPORTUNITIES SECTION 








Gives 42 Quarts of 
Blood to Save 
86 Lives 


(Continued from page 34) 


could chew pig iron, his stomach could digest 
it! 

By the merest chance Kane started on his 
unusual career. One spring morning in 1914, 
a sailor without a ship, he saw in a newspaper 
a hospital’s advertisement, “Blood Donors 
Wanted.” He went and with twenty others 
was “typed up.”” Next morning at two o'clock 
he was roused from sleep by a messenger with 
a telegram ordering him to report at once for a 
transfusion. Kane went, and saved a young 
girl, critically anemic. 

Doctors who saw his blood specimen soon 
by their calls forced Kane to choose those he 
would answer. Then he decided to “‘specialize”’ 
for the benefit of women and children. Re- 
peatedly he has volunteered his blood free to 
some poor patient, though professional blood 
donors ordinarily get from forty to a hundred 
dollars a quart. “I feel that it’s my duty,” 
he told me. 

Once a man was stricken with a disease so 
contagious that he was isolated on an island in 
Long Island Sound, N. Y. Doctors warned 
Kane to take an immunizing serum, but he 
declined, gave the sick man a full quart of his 
blood, and returned to his work, none the 
worse. 


HANKS to modern surgical methods, 
transfusions no longer are painful to donor 
or patient, Kane told me. It was a different 
story when he commenced his career. He 
showed me arms covered with knotted scars. 
The old method was to cut open the arm and 
dissect the vein, in order to remove blood; then 
to sew up the vein and dress the arm. Of the 
three methods in common use today, the latest 
is that developed by the noted New York 
pathologist, Dr. Lester J. Unger. Patient and 
donor lie side by side and blood flows directly 
between them through a rubber tube with 
vein-puncturing needles at either end. At the 
tube’s middle, a delicate gage meters the blood 
and tells when the patient has had enough. 
Kane was one of the first to help Dr. Unger 
try out his new method. 
Often the “Lindemann” method is used. 
The veins of the patient and the donor are 
punctured and small glass tubes are filled from 
one puncture and emptied into the other. 
If the patient is too ill to be moved, the blood 
is transferred to a vessel above his bed, and 
flows into his body by gravity through a tube 
and needle. 


Al classes of men are giving their blood to 
help sufferers. Some are friends and 
relatives of the injured, or ill, others are 
students, helping pay tuition. There are 
ne’er-do-wells, brightening their checkered 
careers with their first brave contributions to 
society—pints and quarts of their lifeblood; 
and there are modestly well-to-do men who 
need money for luxuries. Many policemen, 
such as William F. Parks, motorcycle officer 
of Brooklyn, N. Y., are generous donors; he 
has stepped upon the operating table twenty 
times, the last time to save the life of his own 
nineteen-month-old son. 

Not long ago a man who had shot and ser- 
iously wounded a friend in the heat of a violent 
but foolish quarrel gave his blood to make 
what amends he could, and the transfusion 
averted the tragedy of death. 

But Kane stands unique—the greatest of 
them all. Forty-two quarts of red fluid mark 
him as a man who has capitalized to the utmost 
his splendid physique and the amazing powers 
Nature has given—not for himself, but for 
humanity. 
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EMPLOYMENT FOR 
900 AGENTS AT ONCE 


Mitchell, So. Dak.—Walter M. 
Willy, of this city, is in need of 500 
men to help market his, new and amaz- 
ing invention which makes glare from 
passing automobiles impossible. This 
device fits and matches all cars. It can 
be installed in a minute. It is inex- 
pensive. It is entirely different from 
anything else previously used for this 
purpose. 

The inventor is now ready to place 
this remarkable discovery on the mar- 
ket and has an introductory free — 
offer to mail you. Write Mr. Willy to- 
day. Charles Hickey wrote for this free 
sample offer. Since then Mr. Hickey 
has made $4,931.50 profit and earned 
$977.25 in prizes. To get this liberal 
offer simply write your name and ad- 
dress, enclose this ad in an envelope 
and address it to W. M. Willy, E-266 
Logan Bldg., Mitchell, 8S. Dak. 
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Vile Smells Made into 


- Perfumes 


(Continued from page 30) 


i , potassium dichromate, extract 
ee pec acid—these rather un- 
lovely substances carry no suggestion of sweet 
essences; yet the chemist of today produces 
from them the delicate fragrance of heliotrope. 

Have you ever noticed how certain plants 
that have a decided odor in the daytime lose 
it after dark—for example, night-scented 
stock? And many solutions of odorous com- 
pounds undergo changes at night, taking on a 
colloidal, or viscous, character. This suggests 
that light has something to do with odor. 


AKING account of these peculiarities, 
T: new theory of odors is that they are pro- 
duced by electronic waves, instead of by fine 
particles that pass from the odorous substance 
and react on the nerves in our noses. These 
waves appear to be many hundred times 
shorter and many hundred times more fre- 
quent than the waves that give us the sensa- 
tion of light. They are thought to have some 
relation to the waves of radiant heat. 

Our language has no very definite words 
with which to describe and identify odors. 
This has caused scientists to propose sets of 
terms that would make the various scents 
readily identifiable. Dr. Septimus Piesse, an 
Englishman, suggests a scale of odors corre- 
sponding to the musical scale, to be known as 
the “odophone.”” Heavy odors, such as va- 
nilla, are to be placed at the lower end of the 
scale, and sharp ones like peppermint at the 
upper end. For each note of the musical scale 
there is to be a corresponding classification of 
odor. A harmonious blend would then cor- 
respond to a chord. 

Psychologists have repeatedly attempted to 
arrive at a scientific grouping of the odors. 
One proposed arrangement lists six elementary 
kinds—the spicy, the flowery, the fruity, the 
resinous, the foul, and the scorched. 


ir THE production of perfumes from flowers, 
the industry makes use of a principle 
known to everyone who has ever found butter 
tainted with a taste of other food in the 
refrigerator. The perfumer saturates his 








flowers with fat. The result is pomade. The 
essence left by the flowers may be recovered 
by treating the pomade with alcohol. To get 
the essence direct, the flowers may be treated 
with steam, which when vaporized contains 
the essential oil, or fragrance. 


fuming herself. Along with the separate sweet 
essences that go into the fragrance of a flower, 
she puts in impurities. Strange to say, these 
impurities apparently make the perfume of the 
flower all the sweeter, for the synthetic chemist 
can make and mix from his own sources all the 
pure elements, only to get a product that is 
just a little less exquisite than Nature’s own. 
But, says Prof. Marston T. Bogert, of 
Columbia University, one of the foremost 
authorities on the chemistry of perfumes, 
these impurities in time spoil the fragrance. 
The synthetic chemist’s product doesn’t spoil, 
and its variety is greater than Nature’s. 

At present the perfumery chemist is chiefly 
concerned with the problems of molecular com- 
position of the various scent-producing sub- 
stances. It was the discovery of the relation 
between molecular structure and colors that 
enabled the chemist to produce dyes of every 
hue in the rainbow—and more. Likewise, the 
discovery of kindred relations between drugs 
and the human organism gave us the products 
of modern pharmacy. Recalling the advances 
made possible by these discoveries, Prof. 
Bogert says that when similar discoveries 
have been made as to the nature of odors, we 





may expect to see the synthesis of every odor. 


Nature makes use of artful tricks in per- | 
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» Can you copy it? Try it. How you copy 
it may give me some idea of what ad 
draftsman you would be. 
old or older and will mail me your sketch at once, 
I will send you, free, and prepaid, a draftsman’s Ivor- 
ine Pocket rule, shown here. 

This will go to you entirely with my compliments. 

In addition I will send you my book on Successful Draftsman- 
ship. Don’t wait. Copy the sketch now and mail it to me. 


Draftsmen Needed In 


135 
Get out your pencil 


and copy the Jack 
right now 


—You get 
this rule 





ea. 







ind o 
If you are 16 years 








Auto Work Electricity Aviation Motor Bus Work Building Work 
The automobile in- Electricity is the coming Aviation is just in its in- Motor bus building and There will always be 
dustry is one of the motive force of the Saney- It is bound to ex- motor bus transportation building. io struc- 

eatest in America. world. Draftsmen are enormous pro- ve become leading ture can erected 
ousands of drafts- needed in every depart- rtions. Draftsmen are world industries. Hun- without plans drawn 

men needed. I'll ment of this fascinating essential to it. I'll train dreds of draftsmen en- by draftsmen. I'll 

work. I'll train you at uick at home for gaged in this work. I'll mak, a an archi- 


train you for the 
ore. 


work home. Get a job here. 


Get 


——aan Write to me. 








BL $475 a month. 


Engineer Dobe \ 


Money Back If Not Satisfied 
What could be fairer than that? I don’t ask you to take 
any chances. I train you under a positive Money Back 
Agreement. If my training does not satisfy you after 
you have finished you get every penny back. 
Earn While You Learn 

You can start earning extra money a few weeks after 
beginning my training. I give you special work and tell 
you how to make money. 


Age or Lack of Education 
No Drawback 


You do not neei previous experience. You do not need 
to be a high school graduate. My practical home study 
vourse gives you just the kind of training you need to 

come successful. Your spare time is all that is necessary. 


If You Earn 


Less Than 





ACT NOW Before You Put This Magazine 
Down. Let me send you my 8 
“Successful Draftsmanship” and ‘‘My_ Pay-Raising 
Plan.”” Remember Draftsmen are needed everywhere. 
That’s the kind of profession to get into. Get started 
now. Get into a better position, paying a good straight 

Saiary the year around. 
1951 Lawrence Avenue 


Engineer Dobe Biv: 13°65, Chicago, Ill. 
Yours for 


10 DAYS 








por. the word and we’ll send you a genuine L. 
C. Smith (world’s only ball bearing typewriter) 
to test 10 s. All the latest operating at- 
tachments; autifully rebuilt; GUARANTEED 56 
YEARS. Sensationally priced;40% — ~ ee 
SEND eeee po ect ee, Waite for Special Offer 
NO and ‘cn Typewriter manual. 
MONEY 535 .360 E. Grand Ave. 







ITH TYPEWRITER SALES CORP. 


you 
drafting position. 


My Free Pay-Raising 


i, trained by me, makes more than $400 a month. 


e yor 
show you the way. tectural draftsman at 


‘Plan 


I will send you this new book. Not a catalog. My Pay-Raising Plan and 
Money-Making Advice. I can prove that John Sava 


e, trained by me, makes $300 a month. 


i, Earl J. Dupree, trained by me, refused $600 a month because he makes more in his own 
H, business. A.H. Bernier, trained by me, earns $7000 to $9000 a year. Arthur Dewalt, 


D. C. Stroop, trained by me, makes 


L. V. Broughten, trained by me, makes $300 a month. 


4) I can give you many more names of Dobe trained draftsmen who are making big salaries. 
4 They wrote to me Just as I am asking you to write. They asked for my Free Book. They 
saw that opportunities in all of the great industries were tremendous for draftsmen. 
Through drafting you can get into almost any industry you want. 











Employment Service 

After training you I — youto 
get a job without charging you 

a cent for this service. Em- 
ployers of draftsmen come to 
me for men because they know 
that men I train make good. 


I Traim You at 
Home, New, 


Quick, Sure Way 
My practical working 


method makes every get 
step in learning draft- these 
ing, as clear as a mov- tools 
ing picture. That’s as my 
pon train you so fast student 
to be a draftsman. Eos) 


You GET THESE FINE QUALITY, GENUINE, 
IMPORTED DRAFTSMAN’S TOOLS, just as soon as 
you become my student. _ No finer tools can be made 
for practical drafting work. 


FREE RULE COUPON! 


ENGINEER DOBE 

1951 Lawrence Ave., Div. 13-65, Chicago 
Here’s the sketch. Send me free rule; also send me free of all 
cost, books ‘‘Successful Draftsmanship’’ and ‘*My Pay-Raising 
Plan’’—how to earn money while learning and proof of big 
money paying positions. 





Name. 





Address. 





Post Office State. 
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LEARN CARTOONING 
COMPLETE COURSE 


$100 to $500 a Week Is Earned by 
Cartoonists Today 
DO YOU LIKE TO DRAW? 

Billy Hon’sSuccessfulCARTOON 
,: BOOK Will Teach You. 
™ A short road to success for the 
beginner as well as advanced art 
student. A simple, complete, up- 
to-date course in Cartooning, 
consisting of 30 lessons and over 
300 drawings, by Billy Hon, cele- 
brated newspaper cartoonist. 

Sent Postpaid for $1.00 

WASLEY PUBLISHING CO. 

210-E West 14th St. Los Angeles, Cal. 
























—rapid advancement. 


STEADY WORK 





RAVEL- for ‘UNCLE Sam” 


RAILWAY POSTAL CLERKS 
MAIL CARRIERS—POSTOFFICE CLERKS 


$1700 to $3300 a Year for Life 


No “lay-offs” because of strikes, poor business, etc.—sure pay 
City and country residents stand same 
chance. Common sense education sufficient—no political influence. 
Cut coupon and mail it §CjRailway Postal Clerk ($1900 to $2700) 
before turning the page. C)Postoffic ($1700 to $2300 









MEN—BOYS 


18 to 45 
Before You Lose It 


U PO N' 

F IN INSTITUTE, Dept. B-274, Rochester, N. Y. 

Rash bo me, gutirely ag of e argc, 32 pag 7 book with a RS 
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e Clerk 
OCOCity Mail Carrier ($1700 to $2100) 
(Rural Mail Carrier ($2100 to $3300) 
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to explore the 
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Send at once your big FREE book telling about the 
Opportunities for MEE in Aviation and about your 
Method of giving me my “ground work” right at home. 
Name.... 


Street.... 


SR AN RE RRR 





HAT’S more, Hinton’'s 

W hundreds of thousands 
of miles in the air is 

only one side of his remarkable 
experience. The thing that so 
many other star performers 
lack—the thing that makes 
Hinton what he is today, a real 
Maker of Men—is his ability 
to share his knowledge with 
others in a clear, simple, inter- 
esti manner. As proof of 
that, consider Hinton’s record 
during the War. He was one 


Walter Hinton of the crack pilots singled out 

by the U. 8S. Navy to instruct 

— te pilot recruits. Under his capable, 

st a plane seasoned eye, hundreds of new, 

across comers learned their P’s and 

the Atian- Q's of Aviation; made their first 
tic (the excursions into the clouds. 

hen. "* Now’s the Ideal Time to 
—to fi Get Into Aviation 

from Nort The business world has taken 

to South to the air in earnest. Letters 

America. fly from coast to coast. Dur- 


ing the past eighteen months- 
Ford-Stout planes, operating 


Ama- between half a dozen cities have 

p— i a. . already carried more than 20,- 

000 people. And there's a daily 

passenger schedule from Chi- 

: There’s Your = cago to San Francisco and be- 
: First St: tween scores of other im- 
i That BOoK portant centers. Yet our 
: growth in the air has just 
Don’t say: “Gosh, begun. The unbelievable things 

there’s no way for ME — you _ see today will be nothing 

to break into Avia- within five years. And men 

tion,” _until you've who today are poor, misplaced, 

read Hinton’s FREE discouraged, unknown — will 

Book. It has opened soo. be ridiig on the wings of 

the eyes of hundreds. success. See Aviation’s future 

Many, when they ahead of the crowd. Get your 

first wrote to Hinton, training; get BUSY—while the 

were skeptical. They industry is young. Get ahead 

didn’t realize that in Aviation before Aviation gets 


Avistion is MORE thane = ahead of you. 


Get Your Ground Work 
You AT HOME 
While others look on and 


—and 
wince with Hintninthe Wonder—YOU CAN BE 


TRAINING. 


i Right at home, 
be FR (CA in spare time, Hinton will fit 
too, willing to manent Can you for Ds while your cence 
ae i to grow fast is greatest. n- 

i — Will you pause for ~~ ton's carefully illustrated 
to A s future — course takes you over a plane 
; YOUR FUTURE— inch by inch; shows you all 
through Walter Hinton's about construction, Tigging 
; Ves oy ~ motors, instruments, theory of 


flight, air navigation—EVERY- 
THING. It’s the foundation 
for any one of Aviation's fifty highly 
paid ranches. Beyond that, Hinton 

lis you how to get a job; where yor 
training will bring you most. If it’s 
actual flying you seek, he'll even see 
that your rae are qpocety semueee. 

n’t pass this page until you’ve - 
ed for the book below. 


OL? Lae 
Aviation Institute of U.S.A. 


Walter Hinton, President 
it Avenue 





AVIATION 
INSTITUTE OF U. S. A. 
Walter Hinton, President 
1115 Connecticut Avenue 
Washington, D.C. 
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Young America 


Finds Its Wings 


(Continued from page. 29) 


machine when I was a boy. Since that time 
many marvelous things have happened in 
the field of aviation. The conquest of the 
air is a romantic story; many-thrilling chap- 
ters are still to be written. The boys and 
girls of today are to have an im t part 
in the aviation development tomorrow. 
Building and flying model aircraft is nct only 
a fascinating sport, but will be the means of 
helping to understand and appreciate what is 
to become an important feature of our lives.” 


SECOND national contest is being staged 

by the Airplane Model League of Amer- 
ica, with the sanction of the National Aero- 
nautics Association. This tournament is 
headed by Commander Byrd and by William 
B. Stout, head of the Stout Metal Airplane 
Company, and a pioneer in building model 
planes. Two winners from each local contest 
will compete in a national tournament in De- 
troit June 29 and 30. And two national win- 
ners will be sent to Europe to compete with 
boys in London, Paris and Geneva for the 
world championship. 

In a number of cities, park and playground 
commissioners have provided special facilities 
and equipment to aid the young aviators in 
flying their creations. In Los Angeles, the city 
Playground Commission has laid out a com- 
plete model airport, with landing fields, marked 
runways, and even miniature hangars. In 
addition, there are machine and carpentry 
shops, where boys can build their models under 
the guidance of expert instructors. 

An important phase of the national tourna- 
ments, emphasized by Commander Byrd, is 
the accurate technical information, prepared 
by expert flyers and designers, which is sup- 
plied to contestants. 

“The success of commercial aviation tomor- 
row lies with these youngsters of today,” says 
Commander Byrd. “From among them will 
come our successful designers, manufacturers, 
promoters and flyers.” 


HE soundness of his prediction is borne 
out by history, in the tremendous part 
which boys and their toys have played in mak- 
ing flying the success it is today. Many of the 
leading designers and manufacturers of planes 
began their careers with flying models. For 
example, there is “Bill” Stout, designer of the 
famous all-metal monoplane which bears his 
name, and head of the great Ford airplane fac- 
tories. It was away back in 1894 that Stout, a 
boy of fourteen, first began experimenting with 
a toy flying machine which he made with corks 
and feathers. Nearly twenty years ago, under 
the newspaper name of “Jack Knife,’ he was 
telling boys of Minneapolis how to build model 
airplanes, and staging model aviation contests. 
Shortly afterward he organized a group of Chi- 
cago boys into the Illinois Model Aero Club, 
probably the first of its kind in the world. Be- 
ginning in 1913, these boys engaged in model 
competition year after year, steadily gaining 
in skill. From the technical knowledge and 
experience they gained, more than one of them 
built a successful career in aviation. For ex- 
ample, there was George “Buck’’ Weaver, who 
became the maker of Waco pianes. What he 
learned from flying models first won him a 
position with a large eastern airplane manu- 
facturer. Within a few months he rose to 
be foreman of the company’s most important 
construction department. Later he formed his 
own company and manufactured planes of 
his own design. 
Emil E. Laird, later designer of the Laird 
plane, built his first model in 1913. A year 
later he set a world’s duration record with an 





eighteen-inch model. (Continued on page 137) 








F you’re earning 
than $60 a week, ome esq 
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Young America 


Finds Its Wings 


(Continued from page 136) 


-, 1915 he built a full-sized, twelve- 
hole tractor biplane and flew it suc- 
cessfully! _ Ellis Cook, Lindsay Hittle and 
Harry Wells were other boys of the same club 
who obtained positions as experts with leading 
aircraft manufacturing companies. 

Will the opportunities be as large for the 
boys and girls who are flying models now? 

The answer of foremost een vee and 

‘ation engineers is 2 unanimous “Yes!” 
~~ the boys who will find ways to make 
airplanes as safe and foolproof as the automo- 
bile is now? What about planes which will 
automatically adjust themselves to every air 
current; planes which will refuse to go down 
when the motor fails? 

And what about gliders—planes that will fly 
without motors at all? The possibilities in this 
field have barely been touched. 





VEN now the American Motorless Avia- 

tion Club, recently organized in New York 
City, has launched a movement to encourage 
motorless gliding among schoolboys and young 
men. The plan is to form motorless aviation 
clubs similar to those in Germany, where glid- 
ing has become a popular sport. It is less 
dangerous and far less expensive, we are told, 
than flying motored planes. 

For the thousands of American youths who 
are mastering aviation the opportunities are 
endless. That boy you see today launching his 
tiny plane may be king of the air tomorrow. 





To Deliver Music 
by Wire 
(Continued from page 21) 


The main New York sending station will in- 
clude forty studios ranging fiom large concert 
halls to small lecture rooms. 

Chief among the advantages claimed for 
wired radio are these: 

Because the signals are confined to wires, 
reception will be free from static, conflicting 
broadcasting’ stations, noises from electrical 
machinery and other interference in the ether; 
less energy will be wasted, the signals traveling 
greater distances with greater power. 

The great power will eliminate the need of 
radio-frequency amplifiers ordinarily required 
to bring in weak signals from the ether. This 
will mean fewer tubes and consequently less 
distortion within the receiver itself. Pure tone 
quality will be further assured, it is asserted, 
use the set is designed to receive wave 
bands of precisely the right breadth to repro- 
duce the delicate overtones which make music 
or voice sound natural. 


A’ PRESENT it is not uncommon to hear 
+ the same number repeated several times 
m one evening, by the same or different sta- 
tions. Since the planning of wired radio pro- 
grams will be under control of one station 
management, such duplication can be avoided. 
the subscriber desires, a motor-driven 
phonograph attachment will be supplied with 
_Tecelver, with pick-up device for repro- 
ducing any record through the loudspeaker. 
ventually, it is expected, wired radio vision 
will be added to the service. 

At present 18,600,000 homes in the United 
States are wired for electricity. Within the 
next five years, it is estimated, 3,150,000 of 
these homes will have wired radio. 

oars of the vast project believe it will 


result in more efficient utilization of radio 
Science, 
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TheCAPTAIN’S DAUGHTER 
and ‘THE GOLDEN BOOK 


“My friend Mrs. 





returned by way of the Canal 


Extract and, off the coast of Florida I think it was—they rescued 
a shipwrecked party—must have been very thrilling— 
from a The captain’s family was on board with him. They 


had been out 44 days—had been drifting helplessly for 
40 hours—and when the captain’s daughter came 
aboard Mrs. ’s boat, she had rescued and was 
carrying a GOLDEN BOOK !!! ” 


Letter to 
The Golden Book 





bee sary se the captain’s daughter expected to be marooned on a desert 
island for the rest of her life and wished to make sure of a good com- 
panion, or whether she valued good entertainment above all other treasures, 
the letter does not say. Certainly she expected some dull hours after the ex- 
citement of a shipwreck and mo good judgment in selecting a lively, cheery 
and stimulating companion. 


THE GOLDEN BOOK publishes only the best stories, essays, 
poems, and plays taken from the worthwhile literature of the world. 
The golden nuggets heretofore hidden in great libraries will wake 
up your mind and nourish it as nothing else has in the “machine 
age” in which we are living. 


Authors Really Worth Reading 


Imagine a magazine whose contributors are Stevenson and Wister, Anatole 
France and Edna Ferber, Homer and Josh Billings, Mark Twain and Irvin 
Cobb, Conan Doyle and du Maurier, Confucius and S. Parkes Cadman, Thack- 
eray and Booth Tarkington—and so on down the line of all those living and 
dead, old and new, WHO ARE REALLY WORTH READING, who are 
Masters of the Magic Word, who have the divine gift of holding you spell- 
bound, of making you laugh, weep,—in short, of ENTERTAINING you with 
their literary art! 


The Things You Have Always Wanted to Read 


The editor, Henry W. Lanier, makes each month, with a skill and taste that 
others have tried vainly to imitate, a magazine full of the delicious things 
you want to read, you must read, but which, in this busy grinding life, you 
don’t read—unless you are a subscriber to the GOLDEN K MAGAZINE. 
They are the things which at once ENTERTAIN you most and EDUCATE 
you most truly. They are the things that made the style of every man or 
woman who has a good style in writing and talking. 

This editor has the whole output of good things of the human race to draw 
on to give you a good time, to enlarge your vision, to stimulate your imagi- 
nation, to introduce you to ‘winged words.”’ 





THE GOLDEN BOOK MAGAZINE 
55 Fifth Ave., New York P.S.M. 5-28 


Enclosed please find $1.00, for which send The Golden 
Book for six months to the address below. 


We want you to form The } 
Golden Book habit, so we ; 
are offering a six months’ } 
trial subscription for $1.00. 
Send the coupon for this ; 

feast of good reading. ; 
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week, Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
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You will enjoy the lessons and the 
knowledge -you will: gain will well 
repay the time spent in study. 
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Here Are Correct Answers 
to Questions on Page 63 


1. The largest tree, although not the tallest 
one, yet discovered by botanists is a cypress 
tree living in the Mexican village of Tula, 
about eighty miles east of the town of Oaxaca. 
This famous tree has a trunk 154 feet in cir- 
cumference and is supposed to be hundreds of 
years old, possibly even a thousand or two. 


2. The delightful old city of Guadalajara, 


west of Mexico City. Even in the times im- 
mediately following the Spanish conquest, 
Guadalajara was a point of settlement for the 
Spanish nobility. The descendants of the 
Spanish grandees of early times retain the 
beauty and charm of their Castilian women 
ancestors. 


3. The present supply of the world comes 
mainly from the island of Jamaica, although 
the mahogany tree grows in most of the 
islands of the West Indies, in the countries of 
Central America, and in certain parts of India 
and Africa. 


4. The island of Jamaica, just south of Cuba. 


5. The expression “black diamonds” some- 
times is applied to coal, but this is merely 
a metaphor. There really are black diamonds, 
however, real diamonds that are full and 
opaque instead of being brilliant and trans- 
parent. These black diamonds are called 
“bort”’ and are used to make drilling and 
cutting tools. Quantities of them are found 
in the gravel of Brazil, whence they are 
exported. 


6. This is one of the customs of the city of 
Riga, capital of the small republic of Latvia. 


7. There seems little -doubt that it is the 
famous town of St. Augustine, on the east 
coast of Florida, founded by the Spaniards in 
1565. 


8. Most of the polar explorers have carried 
their food with them in concentrated form. 
Some years ago the explorer, Vilhjalmur 
Stefansson, proved that it was possible to live 
for long periods on the meat of Arctic animals, 
such as seals and polar bears, with small shrimp 
found in profusion in polar seas. 


9. Crater Lake, in southwestern Oregon, oc- 
cupies what was once the crater of a volcano. 
It is approximately five miles in diameter and 
is more than 2000 feet deep. No streams flow 
into it. So far as known, it has no outlet. 
It is filled by rain water. Evaporation keeps 
the crater from filling. 


10. There are at least eight varieties of this 
famous fly. Among them they cover prac- 
tically all of the tropical part of Africa, in- 
cluding the southern Sudan, the Belgian Con- 
go and parts of the British colonies on the east 
coast. The fly is one of the most serious insect 
enemies of man. 


11. When Australia was discovered by the 
whites, there were no animals of the rabbit 
tribe on the continent. Early settlers brought 
a few rabbits from Europe. Some of these 
escaped, multiplied rapidly, and became a 
great agricultural pest. The Australians have 
not yet been able to prevent entirely the 
depredations of these animals. 


12. It is natural for us to think that the 
religion of Palestine is mainly Jewish, but this 
is not true. According to the latest figures, 
approximately seventy-seven percent of the 
population of Palestine is Mohammedan. 
Nearly twelve percent are Christians. Less 
than eleven percent are Jews. 
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THOMAS A. EDISON, the 


famous inventor, writes—“I have 
watched the progress of the Interna- 
tional Correspondence Schools almost 
from the beginning. 


“While your rapid growth 
might be marveled at by some, to 
me it is easily understood because I 
realize the practical value that is back 
of it and know something too of the 
success attained by many ambitious 
men who have taken your courses.” 


The I.C.S. Electrical Courses 


are of “practical value,” as Mr. 
Edison says, because they are written 
by such practical men as— 


Edgar Knowlton, Electrical 
Engineer, Alternating Current En- 
gineering Department, General Elec- 
tric Co.; J. Lester Woodbridge, E.D. 
and M.E., Chief Engineer of the Elec- 
tric Storage Battery Co.;S.A. Fletcher, 
Electrical Engineer, Superintendent of 
Service, Alabama Power Co.; H. B. 
Gear, A.B., M.E., Engineer of Distri- 
bution, Commonwealth Edison Co., 
Chicago; S. H. Mortenson, Designer 
of Alternating Current Motors and 
Generators, Allis-Chalmers Manufac- 
turing Co. 


Mail the Coupon for Free Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’’ 
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, What is a geoid? 
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He Built a Home 
in Odd Time 


(Continued from page 70) 





| this lining was just placed in the form before 


| pouring the concrete. It is held fast.” 

“How did you estimate the size of the heat- 
ing plant?” 

“The neighbors and J figured it out roughly. 
We have a hot water system with a 600-foot 
boiler and 302 feet of radiators. Hot water 
costs more than steam but to me it is worth 
all the difference. The heat is uniform, the 
house is always comfortable, and the system is 
noiseless. I bought and installed the plant 
piecemeal, first getting the boiler with a few 
lengths of pipe and fittings, and learned how 
to hook them up as I went along. The total 
cost was over $500.” 

“Before advising other people to follow your 
example and build a house in their spare time,” 
I suggested, “you might tell me how long this 
whole job took.” 

“Certainly,” replied Elliott. “We began in 
March and moved in some time in October. 
And it cost us just $6,500. But don't forget 
you need a set of obliging neighbors. Without 
their aid I might still be sawing and pounding 
all over the lot.” 





Solving the Mystery of 
the Shape of the Earth 


(Continued from page 51) 


It was in St. Louis, in 1819, that Captain 
John Cleves Symmes issued the first details 
of what has come to be known as The Symmes 
Theory of Concentric Spheres (Drawing No. 
14). In 1822 and again in 1824 he petitioned 
the Congress of the United States, asking 
for two vessels whereby to enter, if he might, 
the interior of the earth. 


CCORDING to Symmes’ theory, the 
earth, and all stars, consist of a collec- 
tion of spheres, more or less solid, concentric 
with each other, and more or less open at their 
poles; each sphere separated from its neighbors 
by space rich in aerial elastic fluid. The planet 
called earth is composed of at least five con- 
centric spheres, all habitable as well upon the 
concave as the convex surface. The north 
polar opening would be about 4,000 miles in 
diameter, the southern 6,000. 

Little less than a century later, Marshall 
Gardner, at Aurora, Illinois, in 1913, pub- 
lished A Journey to the Earth's Interior, giv- 
ing his theory of a hollow earth, open at 
the poles, with, however, but one shell 800 
miles thick, and with an interior sun (Drawing. 
No. 15). He gives this single shell a “center 
of gravity”’’ that allows for a concave surface 
probably the reverse of the outer as regards 
the distribution of land and water. The polar 
openings are estimated as 1,400 miles in diam- 
eter, which allows the imagined voyager suf- 
ficient “curve” for rounding the great capes 
of water, or “the lips of the world.” 


OF THE earth as a triangular pyramid 
(Drawing No. 16) Moreux, in his As- 
tronomy To-day, points out that the facts seem 
to be in considerable agreement with this sup- 
position. ... “The tetrahedral theory ac- 
counts for the inequalities of the polar radii, 
and at the same time gives a more satisfactory 
explanation than any rival theory does of 
certain facts of astrormomy which are in- 
consistent with the earth’s being a true 
ellipsoid of revolution.” 

What is the earth? A geoid, says science. 
An earth-shaped body. 
What is an earth-shaped body? A geoid. 
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Aviation Slang 


(Continued from page 72) 
«7 both wheels and the tail skid touch the 
d simultaneously. In a “tail-high”’ or 
4 Me” landing the wheels touch first; in a 
cla ow’ or “slow” landing the tail skid 


tet neee three-point landing” is a crash 
landing, the three points in this case being the 

e a hub, one wheel and one wing-tip; this 
-o called “‘nosing-up”’ or “nosing-over.”’ 
rt neake landing’’ occurs when the ship is 
veld off several feet above the ground and 
allowed to fall in from that height. “Balloon- 
‘7 in” or a “parachute approach” means 
a slow approach with a little power; the nose 
is held up and the ship settles slowly to the 


= throttle is called _the “ gun.” The 
“mixture control” or “altitude adjustment” 
corresponds to the choke in an automobile; it 
is used to obtain a smooth lean mixture at 
normal levels and to compensate for the rarer 
air at high altitudes. A pilot’s “sense of feel” 
is measured by his ability to fly well without 
instruments. oie 

To be “rough on the controls” is to throw 
a ship around with unnecessary violence. 
“Avigation” is a recently coined air word 
corresponding to navigation for ships. To 
“bounce” or “porpoise ”’ is to leave the ground 
or water on landing. 

The “flippers” or vertical (up and down) 
controls of a plane derive their name from 
their similarity in location, function and 

nce to the flukes or flippers of a whale. 

A “chandelle” is a French term in general 
use denoting a steep climbing turn. A stupid 
pilot is said to be “in a flat spin in a fog.” 
“Fair weather pilots”’ fly only in good flying 
weather; bad flying weather is called “bird- 
walking weather.” 


“C\TUNTING,” “kicking them around,” 
“acrobatics,” or more correctly “aero- 
batics,” all mean the same thing—maneuvers 
known as “tail-spins,”’ ‘‘wing-overs,” “‘half- 
rolls,’ “loops,” “rolls,” “falling leafs,”’ “re- 
versements” and “Immelmanns.” ‘‘ Wing- 
overs,” “half-rolls,” “‘split-S turns” and “ree 
versements” are practically the same thing, 
varying only slightly; they all result in a 
sharp 180-degree change or reversal of the 
course. In an “Immelmann”’ the plane is half- 
looped onto its back, then twisted through a 
half-roll to an upright position in normal flight. 
“Rolls” or “half-rolls’’ may be done level, off 
the back as on the top of a loop, or with the 
ship pulled up vertically. 

“Rolls” are sometimes called “barrel-rolls.”’ 
In rolling the controls are handled so that the 
wings revolve rapidly one or more complete 
turns around the axis of the fuselage (one turn, 
si roll; two turns, double roll). In a 
“falling leaf’ the plane starts to spin, but is 
caught with the controls and swung back 
almost to a spin in the opposite direction, when 
It is caught again, and so on; as a result the 
ship twinkles downward from side to side like a 
dead leaf. A “flipper turn” is made with the 
ship on its side (more than forty-five degrees of 
bank) and is so called because the flippers in- 
stead of the rudder are used to keep it turning. 
These phrases should enable one to keep 
abreast of the conversation when a couple of 
birdmen are doing some verbal aerobatics. 
If they bore you simply tell them to “put those 
crates in the hangar.”’ 


How Birds Began Migrating 


B= migrations have been only half ex- 
plained. But now Herbert Janvrin 
Browne, consulting meteorologist of Washing- 
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Cars Our Readers Chuigl 


(Continued from page 47) 


will be leading the life of a pack of Bypsies § 
stead of developing a decent home life 

***Finally, I’m sick and tired of ridin, 
* seat wh nd _ car.’”” 78 00 the 

us joined in the gale of laught 
by this letter. “That,” he said “is oom 
to show you what will happen if you gal 
nutty over automobiles. Now here’s a ia 
with a totally different idea,”’ he continual = 
he pa - = next one. . 

“*T would like to make a suggestion. ; 
gard to that new car you are thinking af han 
ing.’ (This is from Lucile Boone, of Mann 
Ohio.) ‘I suggest that you buy two of the ney 
Fords, a roadster and a two-door sedan, j 
place of one larger and more expensive da 
The roadster can be used in fine weather and 
the sedan will be handy for bad weather and 
winter. You say Mrs. Crowley is going ty 
drive, which means there will be times when 
you each want a car. When that happens yoy 
can let her take the sedan and you can take 
the roadster. Thus each of you will have th 
use of a car, whereas with one expensive cq 
either you or your wife would have to go with. 
out. Then, too, if one car is temporarily out of 
commission the other will be available so you 
won't get stuck without any car.’” 

% I NEVER looked at it that way,” observed 
Crowley. “Do you think much of th 
idea, Gus?”’ 

“That depends on several things,” Gy 
stated. “If you haven't a two-car garap 
you'll have to pay out extra money for storage 
If you don’t use the car for business yoy 
aren’t likely to want it during the daytime 
when your wife needs i.. Of course, if you haye 
room to store two cars without extra expense 
and you need a car for business use, two cars 
will be of more use than one. 

“The next letter, I see, is from John P. 
Picco, Salt Lake City, Utah, an owner of a 
light six. He writes: 

“This is my third Essex coach and it is 
better than the other two, which is going some, 
I have over a dozen friends who have bought 
Essexes on my recommendation and to date 
not one of them is anything but pleased with 
the purchase. 

“T am an Essex enthusiast because every 
one of my Essex cars has shown less than 
seven cents a mile for operating cost, which 
includes every cent I have spent on operating, 
insurance, depreciation, interest on money in- 
vested, garage rent and so on. I can go fifty- 
five miles an hour all day long and feel rested 
at the end of the day.’ 





* AND here’s an old timer, Jesse J. Rogers, 
of Miami, Florida,” said Gus, proceed- 

ing to the next letter: 
“Dear Gus: I think your friend Crowley has 
made a mistake in waiting until he could spend 
as much as $2,000 for a car. It has made him 
more or less a cynic. Now if he had started in 
the automobile game about the time I did he 
would probably have had $360 available and 
there would have been no question as to what 
car to buy! In another way he has missed the 
spirit of adventure that belonged to auto 
mobiling as practiced ten years ago. 
are so good now that it has lost all the thrills 
Crossing Georgia or the Carolinas now is but 
a matter of a few hours’ driving, while ten 
years ago it was a real adventure. 
“<I suggest he buy a Willys Knight Model 
70, painted in two shades of gray, and b 
above the window sills. This will give hims 
rich but not gaudy car that, because it has m0 
valves to grind, will give him simplicity m 
operation, low upkeep cost and ample powet 
without noise.’ a 
“He is quite right about the roads being 
better,” commented Gus, “but any one who 
gets any thrills out of (Continued on page 148) 
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Cars Our Readers Choose 


(Continued from page 1 42) 


n find plenty to practice on! 

a — Pipers of letters that don’t hold 
sch hope for you, Bill, as an auto driver: 
“fn the first place,’ writes Rube W. Davi- 
of -Holderness, New Hampshire, ‘I 
anidn’t spend $2,000 on a car. Half that 
von ant leaves something for doctors’ bills or 
amour repairs should Bill climb a tree while 
‘ag, A Pontiac coach would be my choice, 
Mrs. Bill could easily handle it, and when the 
we family is learning to drive there isn’t 
ads left of a poor car at the end of a year—so 
why spend so much on something you are go- 


. 999 


: il? 
Ge read a letter from John G. Hanna, 


of Dunedin, Fla. 


«” ADVISE Bill Crowley to buy a Dodge 
j Victory Six sedan. The six-cylinder engine 
isthe most satisfactory and the sedan is the 
family model. The car is large enough for 
comfort, but not so bulky and heavy as to in- 
crease the difficulties of a man learning to 
handle his first car. The price is far below 
Crowley’s limit, as it should be, because a 
man’s first car is bound to involve more service 
and repair expense, more rapid wear and depre- 
| cation, and earlier trade-in than will be 
after he becomes a skilled driver. 
| The staunch steel body is an item the inex- 
ienced driver cannot afford to overlook.’ 

“ And now here’s a letter from a man who has 
been driving cars for twenty-five years, R. C. 
Jennings, of Denver, Colorado,” said Gus. 

“J drove my first car, a steamer, in 1903,’ 
he writes, ‘and I haven’t missed many days 
since. I have owned forty-five different cars— 
a great number of them haven’t any surviving 
relatives at the present time. There have been 
the most wonderful changes the past twenty 
years, so that today it doesn’t make much 
difference what car you buy, merely how much 
you want to spend, as all cars will return dollar 
for dollar if- given the proper treatment. I 
find that cars in the $1,500 class give the best 
returns for the average family. I would advise 
Bill to buy a five-passenger Buick sedan, give 
it proper care, and receive in return service and 
satisfaction.’ 

“This is the last one, from Wallace Bryson, 
of Cedar Rapids, Iowa,” said Gus. 

“Concerning what make and model car Bill 
Crowley should purchase, it is my best judg- 
ment that he select the Auburn 8-77, five-pas- 
senger sedan, for the following reasons: 
“‘Comparison is the only basis of value, and 
the Auburn invites comparison, not only with 
carsinits price class, but with those costing hun- 
dreds of dollars more. In beauty of design it is 
two years in advance of competitors. There- 
fore it will be up-to-date when the owner wishes 
to dispose of it. 


“*TAHE body construction is of the best kiln- 
dried wood and high grade steel. It is 
equipped with cam and lever type steering, 
especially designed for balloon tires, affording 
the driver sixty percent less muscular effort. 
The motor is equipped with vibration damp- 
eners, insuring no vibration at any speed. The 
chassis frame is exceptionally strong, having 
seven cross members, three being tubular, pro- 
a rigid foundation. The universal joints 
are of hardened ground ball and socket con- 
struction, and the four-wheel mechanical 
es insure quietness and safety.’ ”’ 

ere you are,’’ said Gus, as he shuffled 
the letters into a pile and handed them to Bill 
Crowley. “I’d advise you to read them all 
over again very carefully and make a list of 
¢ various reasons for buying.” 

In other words,” Bill said, “you’re not 
telling me what car to buy. You're letting me 
in on the secret of why other people buy cars so 
have something to go on when I pick 
out my own.” 


out m 
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carefully cut and spliced, inserting occasional 
new strips where the damage had been 
irreparable. 

But as night after night had passed, and he 
had fallen asleep only to fight nightmare 
flames—to swing from roof to roof carrying 
sometimes the professor, sometimes the un- 
wieldy drying rack—he had begun to realize 
that he was getting perilously near the break- 
ing point. He had seen it happen with other 
directors and he knew why they occasionally 
celebrated the completion of a big picture with 
a stay in a sanitarium. 

But it was not alone the driving necessity of 
finishing the picture that drew his nerves taut. 
It was theheavy weight of all that depended on 
its success—the moral and financial obligation 
he felt toward every member of the little group 
that worked with him so hard and so faithfully. 
Each was gambling more on the venture than 
he could afford to lose, and Donald Kennedy 
was the keystone of the arch. If he fell, the 
entire structure would collapse. If he and his 
sone had been swallowed up in that 

re. ... 


S IN his tortured dreams Judy always 
appeared to him a symbol of safety, so 
the idea began to obsess him in waking mo- 
ments. Again and again he considered the 
idea of making her his heir. Only the absurd 
formality of legally willing to her his nebulous 
estate made him hesitate. Tonight, for the 
third time, after concentrating on cost figures, 
his mind had gone AWOL, and he had wakened 
from his trance to find that he had been scrawl- 
ing a homemade will, empowering Judy to 
discharge all just debts and claims and making 
her sole beneficiary of the remainder of his 
estate. 

The stars were growing dim when Don 
finally turned homeward, but he felt at last 
the comfortable sense of drowsiness and re- 
laxation that had been denied him ten days. 
Absurd or not, he had decided to go to a lawyer 
the next morning. 


Walking across the lot to the stage shed that 
housed the professor’s workshop, Don over- 
took Jerry headed in the same direction, and 
asked if he had-called at the express office to 
inquire about Bozo’s missing reels. 

“I’ve stopped there every morning for the 
last few days,” Jerry answered, “but they 
have nothing for us. Why don’t you send a 
camera man to the Mohave Desert for some 
backgrounds instead of waiting for Bozo's? 
A desert is a desert in any part of the world.” 


™ duane you are,” agreed Don, “‘but Bozo 

was to get some real oasis scenes that 
would be a nuisance and expense to build 
here; also some caravan and camel bits and a 
few long shots of Arab tribesmen that would 
add a lot of local color to the film and wouldn’t 
cost a cent. It wouldn’t be so cheap to hire a 
lot of camels and extras for those scenes even 
if we shot them here on the lot. If Bozo sends 
the Arabian backgrounds we can finish the 
scenes with just a few shots of the principals 
taken against the blank backgrounds, and get 
all the effect of a troop of actors transported to 
Arabia.” 

Jerry looked at the young director with real 
admiration. 

“You know your stuff, boy,” he declared. 
“So Bozo’s side trip not only provides genuine 
backgrounds, but saves the salaries of a hun- 
dred or more extras—including camels! It 
took a long head to figure that out so far in 
advance.” 

“Save your compliments for Bozo,” Don 
suggested. “The idea was his entirely. I 
didn’t think the Arabian trip necessary, but he 
was determined to shoot the identical scenery 





Carleton used for the (Continued on page 145) 
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The Movie Maker 


(Continued from page 144) 


‘English Slave’—and shoot it better. Even 
offered to stand his own expenses for that part 
of the trip to pay off his grudge against 
Carleton by getting more beautiful photo- 

phic effects.” ; a 

Jerry grinned his appreciation, and they 
stepped into the professor s workshop. A 
dozen or more artisans—scene painters and 
builders and expert model makers—were busy 
in the vast shed. At the far end, the professor s 
silvery head was a moving spot of light as he 
went from group to group, measuring, advising, 
and comparing details of models and sets with 
the portfolio of sketches and photographs he 
carried. Often he would hold a large reducing 
glass before him and squint with one earnest 
eve at some particular combination. Only in 
this way could he approximate the single 
vision effect of a group of objects seen through 
the camera lens. 


UT Don’s gaze went directly to a large, 
B low table over which stooped a trim 
figure in the inevitable khaki riding suit and 
red bandanna which was Judy’s studio uni- 
form. Instead of rushing to her with a cheerful 
greeting, as he would have done in the days 
before the fire, his newborn self-consciousness 
sent him the long way round. Giving her 
merely a casual nod, he walked the length of 
the shed toward the professor. 

“The large boat sets will be ready for shoot- 
ing tomorrow,” the old man reported, “and 
here is the miniature scene.” 

On a table near by was a small tank bordered 
with a replica of the Genoan seacoast pictured 
on one of Bozo’s reels. In the tank itself 
several tiny, richly ornamented sailing vessels 
of medieval design floated at anchor, ready to 
be set in controlled motion by electric wires 
under the water. Professor Mahrlenburg 
called their attention to additional miniature 
back drops and borders piled on a bench 
beside the table. Resting there also were two 
sea craft of somewhat similar design, but 
flying small skull-and-crossbone flags. 

“The Barbary pirate ships,” he explained 
to curious Jerry. ‘When we have all the foot- 
aze for the sequence where the crusaders set 
sail from Genoa, we remove that scenery from 
around the tank and substitute these cloud and 
horizon back drops to show their ships are in 
the middle of the Mediterranean when the 
pirates attack.” 


. ~~ this is part of the African shore to 

be used for the shipwreck scene,” 
added Don, picking up an irregularly curved 
section of papier-maché, over which was glued 
a thin layer of sand. A few tiny palm trees 
fringed its farther side. 

“Yes, but when we set it up we pour on 
more sand.”’ 

Jerry, holding a pirate ship, was admiring 
its finely carved figurehead. 

“This is a beauty, professor!’’ he exclaimed. 
“Gosh, wasn’t it lucky you brought all your 
models here before the fire!”’ 

“Tt is most important not to hurry the model 
makers,” remarked the old man. “They 
finished these ships a month ago. Now they 
are working on the prehistoric animals. See— 
on that low table near Judy we will build the 
battlefield.” 

The three strolled down the shed and came 
upon Judy seated on a low stool by the table. 
Spread out before her were several queer 
looking animal models in various stages of 
completion. She was listening attentively to 
one of the model makers, an old Swiss wood 
carver, as he explained the mechanism of a 
two-foot dinosaur. 

“Look!” she exclaimed, holding up the 
strange creature. “‘ Hans says the body is made 
of an ordinary rubber bath sponge, with a 
balloon for lungs.” (Continued on page 146) 
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The Movie Maker 


(Continued from page 145) 


She pressed the chest of the dinosaur be- 
tween thumb and forefinger, and released it. 
The upper part of the beast’s body expanded 
with the intake of air. 

While the three young people poked and 
fingered the grotesque reminders of a lost 
world, the professor beamingly explained that 
he had made the original models twenty years 
before, when doing scientific research work in 
the British Museum. The skeletons he had 
carved from wood, making them exact replicas 
of the gigantic fossilized and restored bones of 
the livestock of a prehistoric age. 

“The dinosaur, from tip of tail to snout, was 
nearly as long as this shed,” he told them. 
“In the Museum they had to carry his tail 
around a curve in the hall and part way into 
another room.” 


HE other animals—the brontosaurus, the 

pterodactyl, and their hideous brothers— 
he was building in exactly comparative size, 
using the same mechanical construction— 
skeletons carved from strong, light wood, 
joints articulated with rubber bands, hides of 
imitation lizard leather. Their mouths were 
soft, stretchable modeling clay; their eyes, 
made by an expert taxidermist and operated by 
tiny wires, could blink and roll alarmingly; 
and out of their spongy rubber bodies would 
ooze thick molasses blood when wounded in 
battle. 

Old Hans smiled toothlessly as Professor 
Mahrlenburg added this gruesome detail, and 
gathering up his pets, he carried them to the 
workbench near the windows. Judy handed 
the professor a scenic plan of the battlefield to 
be built on the table. 

“This checks with the scenariv,”’ she said. 
Then, whirling over several pages of the long 
thick manuscript in her hand, she turned to 
Don. “We're up to schedule,” she remarked. 
“But hadn’t we better go out on location now 
for the snow scenes, so we can afford to wait a 
little longer for Bozo’s reels?” 

“Say, everybody, I’ve got an idea!” in- 
terrupted Jerry explosively. “‘Let’s take those 
scenes in Montana. They’re having zero 
weather and heavy snowfall there. The Neelys 
have invited Judy and me up for Christmas. 
We'll just wire them to advance their invita- 
tion a month and expand it to include several 
more of us.” 

“But think of the time and expense in- 
re ag explained Don. “ Northern California 
will do. 


es ) take only a few days more to go to 
Montana. And as for the expense, it’s 

idea the Neelys will be so glad to have us break 
the monotony that they'll insist on our being 
their oo. They’ve got an enormous place, 
and they get prett, nely once the snow 
starts. It’s an ideal location. A small lake, 
horses that can’t be beat, and plenty of ranch 
hands with time hanging heavy on their hands. 
We can use them as scene shifters and extras.” 
Don hesitated. If the Neelys should want 
them as guests, their only expense would be 
railroad fare—a small item compared with the 
food and lodging account on tion. Un- 
consciously he sighed and Jerry was quick to 
follow up his advantage. 

iadinke can see you're completely fagged 
—and have you noticed how tired Margaret is 
looking?” he asked. “The Montana jaunt 
would be a tonic. We can’t let anything 
happen to her.” 
“I should say not!” agreed Don heartily. 
“The trip might do her good.”’ He glanced at 
Judy. A moment before her face had been 
eager with anticipation; he was surprised now 
to notice that it was clouded. Slightly puzzled, 
he turned to Jerry. “See if you can fix it up,” he 
said. ; “If we’re going we must start early 





next week.” (Continued on page 147) 
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The Movie Maker 


(Continued from page 146) 


He lingered a moment to talk with the pro- 
fessor, while the other two strolled on. Before 
he left the studio shed he had confirmed his 
suspicions that Margaret’s troubled look was 
due to financial worry. Living at his daughter’s 
home since the fire, Professor Mahrlenburg 
had learned that the beautiful house in Beverly 
Hills, with its luxurious contents, was mort- 
gaged to the roof. Though Don knew that 
Margaret had sold her expensive roadster and 
dismissed not only her chauffeur but all her 
servants except an old couple, he was only now 
aware that she was bordering so close on a 
financial crash. He would make it his business, 
on the Montana trip, to find out the exact state 
of her affairs. 


T= Neely place, where Jerry had acquired 
his skilled horsemanship years before, was 
a large “dude ranch” where annual rodeos 
were held. During the summer months it was 
crowded with eastern visitors, would-be cow- 
boys. In the winter, however, it was almost 
deserted, except for the owners and a score or 
more servants and ranch hands. 

Upon receipt of the Neelys’ cordial return 
wire, placing the ranch and all its facilities at 
Jerry’s disposal, the props were immediately 
expressed to Montana—a number of medieval 
costumes, weapons, gayly ornamented driving 
reins, and two large sledlike vehicles, more 
sledges than sleighs. Actors and technical 
people were to follow a few days later. Adopt- 
ing Jerry’s suggestion of using the ranch people 
for extras and stage hands, Don selected only a 
small group to take to Montana. Only two 
camera men, with their assistants and a general 
utility man, were needed besides Jerry, Mar- 
garet and Judy. 

* * x 

In the interval before the start of the trip, 
Don bent his efforts to the all-but-hopeless 
task of making an actress out of Mabel. Hour 
after hour he worked with her, pleading, 
cajoling, threatening, trying to explain the 
rudiments of acting. 

He selected the scene immediately preceding 
the flood in the Alpine village. Mabel was to be 
seen kneeling, grief-stricken, at the grave of her 
parents on the mountain slope when the 
floods descended. 

But the best grief Mabel seemed capable of 
registering was a blank stare. 


si wo ROGERS!” Don would cry in ex- 

asperation. “Try to remember you're 
not Buster Keaton—and stop staring into that 
lens. Give us rage, despair, anguish, hilarity, 
anything at all that looks human!” 

“Why Mr. Kennedy!’” Mabel would be 
mildly reproachful. “I’ve been registering 
grief for hours!” 

Three days of this, and the nerves of both 
were worn to the breaking point. Mabel 
drooped visibly. Unconsciously, her face 
assumed a look which, if it was not quite 
sorrow, was closely akin to real suffering. At 
last the ordeal became more than she could 
bear. At an unusually harsh command from 
Don, she suddenly burst into tears, and sank 
down on a large rock beside the mound of 
the property grave. 

Tim, the camera man, knew his business. 
Quickly he seized the opportunity, and ground 
away steadily. 

“Boy, weve got some swell footage!” he 
whispered to Don later, as he lifted the 
cartridge from the camera to hurry it to the 
developing room. 

* * ad 

Don’s party of ten arrived at the Montana 
ranch near nightfall in a blinding snowstorm, 
and were heartily welcomed by the Neelys and 
a score of ranch hands, curious and interested. 
After a hearty supper, as they were thawing 





out luxuriously before a (Continued on page 148) 
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roaring fire in the rough-beamed living room, 
Don stretched out his long legs and drew a deep 
breath of satisfaction. 

** * Twas wassail all in the great hall,’”’ he 
quoted. “This place—all about here—” he 
waved his hand vaguely toward the windows, 
beyond which snowflakes drifted steadily down 
—‘‘gets me into the mood of the scenes we're 
going to shoot. Now if a hale and hearty serv- 
ing man would only come in bearing bumpers 
of ale, I'd imagine myself back in twelfth- 
century Merrie England.” 

A shout went up from the group, for at that 
moment the Chinese cook shuffled in balancing 
a large tray of glasses filled with amber liquid. 

“How is cider for a substitute?” asked their 
host jovially, presenting the first glass to Don. 


HETHER it was the cider, the bracing 

air of Montana, or the long trip, Don 
slept soundly until noon next day. In the 
afternoon he supervised the building of a large 
platform needed for the scene, which was to be 
the pursuit, in the ice sledges, of the hero and 
heroine by the villain over a frozen lake in 
England, the climax occurring in a thrilling 
crash through the ice. 

The Neelys were eagerly interested in the 
proceedings and the ranch hands so numerous 
and so anxious to help that Don had to divide 
them into squads to keep them from getting 
in one another’s way. 

When the platform was well started, he 
left the ranch foreman in charge of the work 
and with the men of his party took another 
squad of ranchers on horseback to the lake, 
about a mile from the ranch house. They 
dragged the medieval sledges after them and 
several ranchers offered to test the strength of 
the ice. After hitching two horses to each of 
the sledges, they drove across the lake at first 
carefully, then began to race over the firm, 
snow-covered ice, while Don and the camera 
men measured distances and focused for the 
most advantageous angles. 

Finally Don selected a spot about fifty 
yards from the shore and marked out a rough 
rectangle in the snow twice the width and three 
times the length of the sledge and horses— 
approximately the dimensions of the platform 
being built at the ranch house. That was all 
that could be done for the day, as it was grow- 
ing dark; but next morning, with picks and 
axes, the ranchers set to work to chop out the 
rectangle, piling the blocks of ice on a sledge 
to take back to the ranch ice house. 


PEED was necessary, and the men worked 
valiantly, the motion picture men taking 
their turn with the rest. At three o'clock, 
when the hole was nearly completed, the group 
from the house dragged down the huge platform 
in sections. They relieved the ice workers and 
an hour later, as dusk was beginning to make 
work difficult, the platform, joined solidly to- 
gether, was lowered into the hole and wedged 
below and between the surrounding margin of 
ice. The water gurgled up over it, hiding the 
platform more than three feet beneath its 
surface. ‘ 

It did not snow that night, and when Don 
went to the lake early the following morning 
he found a layer of ice perhaps three inches 
thick formed over the hole. Hurrying back to 
the house, he sent several men with brooms to 
brush snow from the sides over the newly 
formed ice layer so that it would appear like 
the rest of the scene. 

Shortly before noon the entire population 
of the ranch traveled down to the lake, six of 
them bundled up in medieval costumes, as 
were Judy, Jerry and Margaret. The rest 
were loaded down with blankets, thermos 
bottles of hot coffee, ropes, axes, and a first- 
aid kit as emergency measures. The Neelys’ 
three sleighs were (Continued on page 149) 
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the Movie Maker 


ressed into service for some, while others 
veled on horseback. 

Don and the camera men had preceded them, 

nd when the cavalcade came into view, Don 
shouted through his megaphone: _ 

; “Sun's almost right now. No time to lose. 
Take your places at the far end.” 

He had given them simple instructions the 
day before, staging an impromptu rehearsal on 
the lake; so now the horses, two to each sledge, 
were quickly bridled with ornamented reins, 
and the costumed actors and extras piled into 
the two sledges. 

After a few close-ups and foregrounds of the 
first sledge, with Jerry, Judy and Margaret 
bearing the major portion of _the action, a 
ranch hand resembling Jerry in stature and 
wearing a false mustache that duplicated his 
was substituted for him in the first sledge just 
after it had started away. The camera, of 
course, was stopped and started again to allow 
the substitution. Then Jerry, with a different 
outer wrap and headgear, drove up in the 
second sledge, taking the part of his villainous 
half-brother, and the race was on. A halt was 
called, however, before the sledges had gone 
more than a few yards, as the cameras were too 
close to get a wide range of action. 


(Continued from page 148) 


travel 


HE cameras were then moved back to the 

shore of the lake for the long shots. Both 
were equipped with a revolving mechanism 
which would enable them to follow the pano- 
ramic sweep of the action. 

The race was taken up where it had left 
off, with Jerry again in the front sledge. 
A few feet before he reached the thin layer of 
ice he turned his horses sharply, and the 
cameras were stopped. The crash was to be 
shot almost as a close-up, and for this Tim 
placed his camera within twenty feet of the 
broadside of the hidden platform. The second 
camera man focused his twenty feet from the 
far end of the rectangle to shoot the scene as 
the sledge came head-on to the crash. 

When all was ready, Jerry waved his whip 
and, shouting, urged his horses on. Margaret 
and Judy, though they shivered in anticipa- 
tion of the cold plunge before them, registered 
violent alarm, half-rising in their places and 
looking back at the oncoming villain. A little 
distance behind the camera, the audience held 
their breath as the sledges got a good start 
again near the end of the lake. The horses 
were racing magnificently as they flew past 
the camera. 


ON bit his tongue with excitement, for the 
ice held as the speed of the horses carried 
them halfway across the rectangle. But it 
crashed suddenly when the full weight of the 
sledge slid on to the thin layer of ice. Horses 
and riders plunged and floundered wildly as the 
sledge sank into the black water, while the 
horses pulling the pursuing sledge reared and 
caused a thrilling spill, tumbling the riders out 
on the snow. 
This was Jerry's big moment in the picture 
and he was equal to it. With an agility 
and strength he did not know he possessed, 
he had the two girls out of the water almost 
before the sledge sank to the submerged plat- 
form. Then, leaping back in again, he slashed 
the reins and freed the struggling horses. 
While he was doing this, the two girls fled out 
of the camera range, pursued by the villain, 
whose face was turned away from the camera. 
A moment later he was followed by Jerry. 
Meanwhile, the other occupants of the sledge 
had scrambled out as best they could and the 
last of them disappeared from the camera 
Tange as the horses plunged and reared to get 
on to the heavier ice. 
The cameras caught it all. Before they had 
ceased grinding, two of the Neelys’ sleighs had 
hastened away from the (Continued on page 150) 
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The Movie Maker 


(Continued from page 149) 


scene bearing those who a moment before had 
been struggling in the water. Ten minutes 
later they were all wrapped in warm blankets 
before the three big fireplaces in the ranch 
house, their experience leaving only the vigor- 
ous tingle of an icy shower bath. 

Don remained at the lake, however, till the 
sunken sledge had been pulled up with grap- 
pling hooks... It was too cold and difficult a job 
to raise the platform, so that was left to wait 
for the spring thaw. 

Though he had asked the professor to tele- 
graph immediately upon news from Bozo, 
Don had received no message while at the 
ranch. So he sent a telegram from the railway 
station in the small Montana town a few 
minutes before their train was due, instructing 
the professor to get things ready for a trip 
to the Mohave Desert. Before giving his 
telegram to the operator, he showed it to the 
others. 


= HERE goes five thousand, at least,”’ he 
remarked. “Five thousand that Bozo 
might have saved us.” 

Puzzled, Jerry glanced up from the telegram. 

“What on earth is a ‘gobo’?” he asked. 

“One of those tall, black triple-hinged 
screens of wood we use to alter the light re- 
flection for studio close-ups.” 

“But why are you wiring the professor to 
give them a coating of gold leaf?” inquired 
Jerry, still mystified. 

*‘We take gold-painted gobos along as 
secondary reflectors to be used with mirrors, 
when we don’t carry electrical equipment on 
location,” explained Don. ‘‘We need them 
especially in desert scenes, where there is 
such strong overhead light that we've got 
to use some complementary lighting from the 
sides to counteract the heavy downward shad- 
ows. On the face, particularly—”’ 

He was interrupted by the train’s whistle, 
and once aboard, he had more important 
things to discuss. They had the train aimost 
to themselves, and Don settled himself beside 
Margaret to try again to find out the financial 
state of her affairs. He had been unsuccessful 
on the trip up to the ranch and he knew how 
necessary it was to proceed with tact. Though 
of a very gentle nature, Margaret’s pride was 
so great that she would tolerate no suggestion 
of pity. 


EVERAL seats away, Jerry watched them 

thoughtfully, then he turned to his sister. 

“T didn’t tell you, Judy—wanted to think 
it over—but just before we left Hollywood I 
was offered twenty thousand for the ranch.” 

Judy had been staring rather soberly out of 
the window. Now she looked up in surprise. 

“Twenty thousand! A good price, isn’t it?” 

“Nearly four times what I paid for it! 
They’re probably going to start a real estate 
boom out that way, but I don’t believe I 
could get any more by holding. And I’ve just 
decided—if you're willing—to sell at twenty 
thousand and let Don have it. He can give us 
whatever share in his invention he thinks 
fair.” 

“He has enough money to finish the 
picture,” Judy replied with sudden coldness. 

“Maybe.” Jerry was not so certain. “But 
it’s Margaret’s affairs he’s worried about now. 
He got it out of the professor that she’s liable 
to lose everything she has unless she makes a 
payment on some note.” 

“I’m sorry,” commented Judy frigidly, “but 
I don’t know that it would hurt Margaret any 
more to lose her home than for us to lose the 
ranch.” 

“Why, sis! What’s the matter with you?” 
exclaimed Jerry. ‘‘ You know it’s only a mat- 
ter of a few months before Don’s ship will come 
in. I’m even more certain of that since I’ve 
learned that Silas Rogers (Continued on page 151) 
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is trying mighty hard to get his hands on Don’s 
background machine.” 

“Then let Margaret wait! You men always 
think you have to rush to the aid of a blonde. 
Just because I’m not all pink and blue and 
gold I’d have to be on my deathbed before 
Do—before anybody’d come to my rescue!” 

Jerry gave his sister an oblique glance, try- 
ing to veil the sudden twinkle in his eyes. But 
she caught the gleam, and a riotous blush dyed 
her cheeks. 

**You don’t appear to be going into a decline 
right now,’ drawled her brother. Then he took 
pity on her. “‘You must remember that Mar- 
- has risked more for this picture than any 

of us. 

The flush slowly faded from Judy’s unhappy 
face and she looked somberly at the two a few 
seats away—Don’s rugged, honest counte- 
nance, intent and admiring, bent somewhat 
close to the one who was “all pink and blue 
and gold.”’ At that moment Judy could have 
_ every blonde between the ages of five and 

Ly. 


DY, qreceepe nerd may have put more than 
any of us into the picture,’ she conceded 
bitterly, “but it looks as though she’s going 
to get more out of it than any of us. I will 
not sell the ranch!” 

Newsboys entered the train at a station two 
hours away from Los Angeles. 

**Let’s see what Silas Rogers’ carrion crows 
are digging up now,” remarked Jerry, holding 
out his hand for a Star-Clarion. Then he 
gasped. Spreading the sheet wide so the 
four could look on, he read aloud the scream- 
ing headlines: 


Arab Sheik Asks Huge Ransom for 

Hollywood Camera Man! 
Morocco, Nov. 16. (AP). A million francs and 
a phonograph is the ransom asked by an 
Arabian Sheik for Boxworthy Biddle, Holly- 
wood camera man. A message in garbled 
French and Arabian demanding the ransom 
was brought into Morocco today from a tiny 
village near the foot of the Atlas Mountains. 
The message had evidently been on the way 
more than a month, for the sheet of paper was 
torn and dirty and bore the date of October 12. 
It was addressed to the United States consul 
at Morocco, who is understood to be investi- 
gating the case. 


| Sar a source of private information, the 
Star-Clarion learns that the “ Monsieur 
Box. Bidle”’ of the Sheik’s note is none other 
than Boxworthy (Bozo) Biddle, of Hollywood, 
sent abroad bya unit of Popular Players to 
shoot scenes in the Arabian Desert. He is now 
being held for ransom in the rugged mountain 
stronghold of a minor chieftain, Sheik Ali 
Radul, who caused the French no little trouble 
in the recent Riff uprising. The tone of the 
Sheik’s note was that while he might be reason- 
able about the million francs and shave his 
price a bit, he would be firm in his demand 
for the phonograph. 

‘‘Now we're in a real jam!” exclaimed Don. 
“Have to take that desert trip, build the 
Holy Land sets, and rescue Bozo, all in six 
weeks! I shouldn’t have let him go to Arabia 
after Carleton’s experience there.” 

“Tt looks to me,”” remarked Jerry, gazing 
meditatively at the bold headlines, “it looks 
to me as though the sheiks of the desert are 
getting even with Hollywood at last!” 


Things certainly look bad. Can Bozo 
be rescued from the kidnapers in time 
to save Don’s whole enterprise from 
ruin? Next month’s installment prom- 
ises some exciting action. It’s the best 
one yet—on the news stands May 2. 
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